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A Burmese Timber Cart. 


‘The illustration, which serves as 0, frontispiece to Vol. KKI 
of the Indian Forester and which bas been reduced from a negative 
taken by Mr. J. W. Oliver, Conservator of Forests, Upper Burma, 
by the Calcutta Phototype Company, shows one of the timber 
carts used for the transport of large teak logs in Upper Burma, 
It will carry logs up to to 3) feet long and even 8 ft. in girth, 
The axle of the cart is of iron, and is bent twice at right angles, 
80 as to allow of a large log being transported with a comparatively 
small pair of wheels, ‘Tho axle is square in section except where 
the naves of the wheels bear on it, The ventral portion of the axle 
is 18 inches above the portions on which the wheels rotate and is 84 
feet long. The wheels are 6 ft. in diameter, the nave being made of 
ironwood strengthoned by four iron rings, each 4 inches wide. 
The spokes, 14 in number, are mado of pyinkado and the felloes are 
of teak. An iron tyre six inches wide, and half an inch thick, is 
shrunk on to the wheel and is also fastened to it by screws. 

The body of the cart consists of a block of pyinkado 3 ft, 4 in. 
long, 10 inches deep and 8 inches wide, and a groove rectangular 
in section is cut in its lower surface, so as to reeeive the central 
higher portion of tho axle, The body of the cart is strengthened 
by the addition of two iron plates, one placed on either side of the: 
block of wood and it is firmly bolted on to the axle, 

‘The shaft which ia 16 ft. long, 6 inches wide and 5 inches 
deep, is tenoned into the body of the cart and is further secured 
to it by two iron stays 20 inches long, 2 inches wide and 7 in, 
thick.” These stays are bolted through the iron plates on the body 
of the cart and also through the shaft A strong iron bar endin, 
in a hook is let into the upper side of the shaft so that the hool 
Projects a little behind the body of the cart. This bar is 4 inches - 
wide and 14 inches thick, and including the hook, 46 inches long, 
the hook being 8 inches in length, ‘The end of the bar is slightly 
turned up md is fixed to the shaft by means of an iron stirrup 
which passes over it, just in front of the turned up end. 

The method by which the yoke is attached to the shaftis very 
ingenious and requires a little explanation, An iron stirrup 24 

« ft, long, 2 inches wide and 4 an inch thiok is bolted on to the free 
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end of the shaft. Two iron loops, with an internal diameter of 
2 inch, are welded on to tho stirrup, one (the plane of which 
is parallel to the direction of the length of the atirrup) is 3 inches 
from tho end of the shaft and the other (whose plane is at right 
angles to the length of the stirrup) is 20 inches from the ond of the 
shaft. The strong ring bolt which is fastened ta the latter loop, 
and the rest furnished with two carved arms which works on it, 
stand out very distinetly against the side of the further buffalo, 

‘An iron bar, 27 inches long, 3 inches wide, and # of an inch 
thick, bent so as to receive tho yoke, is fitted with an iron hook, 
The bend in which the yoke fits boing quite close to the hook, a slot 
5 inches long is cut in the bar at a distance of 3 inches from the 
other end. 

The hook fits into the loop on the stirrup which is nearest to 
the end of the shaft, while the slot is passed over the ring bolt, 
and secured in position by the nut mentioned above. The top end 
of the hook in the illustration is in high light just above the end 
of the shaft. 

The log is suspended from the iron by means of strong chains, 
the centro of gravity of the log being immediately bolow tho hook 
from which it hangs, a chain is passed round the log near the front 
end and is fastened to tho shaft, so as to prevent the log from 
swinging. 

‘he cart is loaded in the following way. The cart is brought 
over the log so that the hook may beas nearly as possible above 
the centre of gravity of the latter, The free end of the shaft is 
then raised and the hook is thus lowered until it is just above the 
jog, Chains are then passed round the log and fastened to the 
hook. The free end of the shaft is brought again to its proper 
position and the log is thus raised off the ground. The centre of 
gravity of the log is found experimontally in each case, and 
experienced cart-men can usually guage very approximately the 
place where the chain should be fastened and very little time is 
consequently required to attach the log to the cart. 

CGR. 

KALIANPUR, } 

November 29th, 1894, 
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Prologue to Vol 1, 1874.—(Reprinted.) 


At the commencement of our undertaking, it behoves us to- 
offer an explanation of the principles which will guide us, and tho 
objects we sholl have in view, if we aro fortunate enough to gain 
the pablic approval, and be elected to reprosent forest literaiuce 
in the estate of the Public Press of India. 

Our object is to supply a medium for the intercommunication 
of ideas and the record or Observations and experiments, as well as 
to catch all stray fragments of information, all facts and data, 
and to supply the placo of “Notes and Queries” to the Forest 
Service generally. 

‘As to our principles, they are decidedly liberal and indepen- 
dent, Wo, and ali who communicate with us aro free to oxpress 
what we think ; we shall not repress any criticism on what we 
honestly believe to be wrong, or say anything that we do not 
believe to be true, to please any one ‘a shall endeavour to 
extenuate nothing, and we shall “set down nought in malice.” 

Bat freo, fall and unfettered discussion of every principle and 
practice is the very lifo of forest science and forest art 

‘That discussion it will be our endeavour to facilitate with all 
the means at our disposal. But this thing we will do—we will 
impress on ourselves and our contributors the absolute main- 
tenance of courtesy and good tomper in the thick of the hottest 
discussion, and we will banish from our pages everything that 
vergeson personality or harshness of expression. Our criticism 
will be directed to measures not men, to the opinion and utterances 
of the impersonal office, not to the thoughts and deeds of indi- 
viduals. 

‘We are suppliants at the the shrine of every temple of Govern 
ment; wo ask for assistance, for the speedy communication of every 
roport and every paper that deals with anything of theoretical or 
practical interest in forestry, as well as of all orders that boar on the 
organization and interest of the Forest service, but we confidently 
expect that no authority will desire in retura for such assistance, 
other than the gratitude which courtesy commands and a hearty 
endeavour on our part to support warmly, where support is due, 
without abandoning our right to criticize, where we cannot approve. 

In pursnaneo of the general principles enumerated, wo do not 
propose to open our columns to personal grievances ; but questions 
affecting the organization of the service, or a section of the 
service, are legitimately within our‘scope. We propose to allow 
ourselves the option of declining papers which ure unsuited for 
Pathestion. or which are based on absolutely unscientific grounds ;. 
mut we trust that the exercise of this discrotion will rarely need to 
be called into action. 


We have now earnestly to address our supportars in behalf df 


this new scheme of an Indian forest periodical. Above all we 
. 
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want steady contributors, Now many forest officers feel, and 
naturally so, that they have no time for writing. Others feel that 
they havo no facility with the pen, and perhaps too modestly 
imagine that they can do nothing to help. With regard to this 
fooling we would offer a fow remarks. In the first place, while every 
number ought to contain a fair proportion of leisurely ‘written and 
dotailed matter, that share of the work must necessarily be handed 
over to those who have a gift for writing, and who have the 
necessary literary machinery, in the shape of books of reference, to 
agsist them. But the only value of a periodical of this sort will not 
consist in its containing elaborate essays. A large proportion of it 
should be devoted to “scraps” and to brief “ Notes and Queries.” 
Every Forest Officor who is worthy the name keeps a note-book, 
and as some new fact or some new experience comes to his notice, 
orsome “happy thought,” tending to the facilitation of some 
portion of his work, flashes across his mind, he will make a rough 
note of it. ‘There is actually no one who can go about from day to 
day on plantation work, up and down a river on timber transport 
business, demarcating a forest, making valuation surveys, or engage 
in any other branch of his ordinary business, but must see some- 
thing and learn something, which is in itself valuable, and a distinct 
addition to the stock of facts which are the basis of all rational 
and practical progress in forest adminstration. 

And here is the line for the forest officer who loves not desk 
and blotting paper. Send us in, then, rough and unartificial, from 
your note-book jottings. A diamond, even uncut, isa diamond 
still; and even ‘two cannot always have a diamond we can have a 
erystal, and that isa very good thing in its way. 

We beg everyone to send what he has, and not to subject it 
to preliminary criticism, and put it on one side, “I did not think 
you would care about it; { thought it hardly worth sending,” are 
Bentences that consign to inutility many roally valuable’ facts, 
many good suggestions, that may contain the germs, perhaps as yet 
only partially developed, of future progress, or of some important 
economy. Literary merit and excellence of style is not looked for 
in such communications. 

Another way of helping may be indicated to those whose taste 
or the sterner call of duty, forbids literary work. Ask questions. 
The interchauge of opinions and expressions on all sorts of forest 
matters will be most useful, and it will create a good discussion, 
which will be of vital importance to our paper. 

Woe shall endeavour ourselves to keep a good look out for 
information gleaned from home literature, as well as that of other 
countries, but we would invite everyone tw cull our attention to 
articles and other sources of information of this kind, and to corres- 
pond with friends at home, with a view to keeping us informed of 
the progress of forest literature, furnishing us with notices of 
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recently published books, stating the price and class. Communi« 
cations regarding the supply of forest material to public works, 
improvements to bo made in transport, information regarding 
seasoning timber and impregnation, regarding buildings, hill roads, 
choap bridges, aud numerous other connected subjects, will doubt- 
less enable the latter class to benefit the public with their 
experience. 

So much is applicable to forest officers; but we hope that 
forest officers will not be our only contributors: the scope of 
subjects open to comment will no doubt enable district, settlement, 
railway and engineer officers to give occasional assistance. Pro 
codure in settling forest rights, notices of forest tribes and their 
requirements, questions of organization, principles of settlement, 
ete., will farnish opportunities for the latter to help us. 

‘We may add that we shall be happy to illustrate papers by 
diagrams and drawings of a simple character, capable or bein; 
reproduced in ovtuvo size, by lithugraphy or by simple woo 
cuttings. 

‘AS regards the authorship of papers, every contributor is ex- 
pected to communicate his name, or with his initials, or under a 
nom de plume, or without any name at all, Either plan can be 
adopted, provided the real name and address of the writer be 
entrusted to the Editor. 

Whenever possible, rejected MS, contributions-will be roturn- 
ed to the anthor at his request. 

___ The Magazine will be arranged under headings in the follow- 
ing manner, 

I. Articles, translations, official papers communicated, eto, 

Il. Reviews. 

III, Notes and Queries. 

IV. Shikar and Travels. 

V. Extracts from Official Gazettes, appointments, promotions, 
transfers, ote. 


Circumstances may, of course, render a modification of this 
programme advisable or necessary. 

It has been suggested that we should indicate the sort of 
subject on which papers, notes and queries, may be communi- 
cated. With a view, therefore, of giving information to meet such 
enquiries, and not by uny means to fetter the discretion of inten- 
ding contributors, we offer the following sketch. 

In the first instance we mention the subject of organization of 
service and forest law. Then sylviculture, as artificial reproduc 
tion, methods of working tho soil, of sowing and planting, the 
rearing and treatment of seedlings, description of tools, natural 
reproduction, methods of treatment, cultivation of minor forest pro= 
duce, etc. Next come working-plans in all their bearings, as forest 
surveys, methods of ascertaining the contents of growing. material, « 
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and of the rate of growth, methods of working forests or plans of 
operations. Utilization of forests forms another great section, as 
the properties of thedifforont kinds of wood, the harvesting of lorest 
produco, marking, girdling and falling of timber and wood, tools, 
extraction of India rubber, production of luc, fruits, as of Bassia 
latifolia, grass, leaves, poat, ete. Then again charcoal burning, 
preservation of forest produce, especially of wood and seeds, ie, 
pregnation of tho former, transport of forest produce by land and 
water, dragging, carrying, carting, snow-sledgos, timber-slides, 
floating and boating, and of all things rond making. ‘The difforent 
methods of the disposal of forest produce, sale of standing forest 
produce, working by Government agency, permits, private sale and 
public auction. "Next we mention the protection of the forests and 
their produce against men and beasts, treatment and settlemont of 
forest rights and privileges, area of forests, its maximum and 
minimum, forest boundaries and their demarcation, protection of 
Aumus and other beneficial substances, Protection of forests 
against fires, storms, avalanches, frost, and of forest trees against 
diseases. Forest statisties and forest finance are two moro great 
haplers, Then tho physienl and chemical proporties of the soil, 
their influerice upon forest vegetation, the atmosphere and its 
importance, heat, frost, moisture, light, winds and storms, Hffect 
of forests upon climate, inundations, landslips, ete. 

The above subjects are those most intimately connected with 
forestry. But besides these there ara many others to which our 
pages are open, as forest botany, geology, zoology, physical science 
and chemistry in their bearings upon forestry, national economy, 
agriculture, etc, 

‘Wo shall further accept with thanks communications on camp 
life, travelling, sport, notes on forest tribes, their habits and cus 
toms, 

These lists are far from exhaustive, bat they are at least fall 
enough to show that there will be very little diionlty in finding 
amatter of interest to communicate. 

The field is a wide one ; let us try and oceupy it successfully, 


(Sd) W. SCHLICH, 
(Sd.) B. H, BADEN-POWELL, 


Extension of the trade in Padauk Wood. 


Turning over the poses of the Continental Supplement to the 
“Jimber Trades Journal’ our attention was caught My the adver- 
tisoment “ Padauk des Indes orientales. Bois fin des Iles 
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* Andaman et do Ja Birmanie, ressemblant au meilleur acajow- 
‘propre pour moubles de tous genres, plaques, construction de 
«Eatiments et de navires, voitures de chemin-de-fer ets. ete.” 
on sale by Mosars, Ogilvy, Gillandors & Co. at 67 Cornhill, London, 
and Messrs ©. Leary & Uo, 108 Bishopsgate St. Within. 

That padauk wood has succeoded in establishing itself in the 
home market as a valuable wood is now an accomplished fact, 
and our enquiries have led us to ascertain that the uses of 
padauk aro really much more varied and its value much more 
widely appreciated than is generally known in Ludin to be the case. 

Tn India, * padauk? has long been used as a gun-carriage wood 
and wo used to see, some fiftoon or more years ago at the Kidderpore 
Dockyard and Hastings Arsonal in Caleutia, great blocks of the 
wood stored for soasoning for Ordnance purposes—whilo an exhibit 
of a ‘ padauk ’ gun-carriage at the Indian an { Colonial Exhibition of 
1886 might bave shewn the home military and naval authorities what 
a valuable wood we had in India for the purpose, In 1877, when 
the Government of India started workshops in Caleutta and after 
obtaining wood specimens of authentic determination from near! 
all provinces, prepared a magnificent collection for the Paris 
Exhibition of 1878 with smaller sets for various Indian, European 
and American Institutions, a huge log of padauk was one ot the 
roceipis from the Andamans, Out of its centro was out a plank 
nearly 4 feet in diameter which went to Paris and is now, we 
presume, either at Nancy or at Kew, The rest of the log, after 
smaller specimens had beon mado out of it, was sont to England 
for sale with other woods and fetched a price of £17-10s, per ton, 
or nearly Rs, 4 por cubic foot, nearly double what: is now received. 
But then wo suppose that the exceptional boauty of the figure of 
the pieces of 1878 led to a fancy price being given for them. At 
the Paris Exhibition in that year (see ‘Manual of Indian Timbers’). 
some furniture made of padauk was exhibited by Messrs. Jackson 
and Grabam and this was probably the first appearance of padouk 
wood in a commercial ght before the European public. Tho 
wood was much admired and was most favourably reported on for 
appearance, durability and capability of standing climatic changes, 
and since that time its use, and, of course, the trade in it, have- 
largely developed. 

‘n India it is almost less known than itis athome; the price 
which padauk wood has lately fetched in Oaleutta being ver 
Little over Rs. 1 per cubic foot. That obtained in Madras is Bats 
Detter and reaches Rs, 1-8 showing tho greater appreciation of its 
merits in the Southern Presidency. As practical oxample of 
the value of ‘padauk ’ as a wood for interior decoration we ma; 
instance the ball room of one of the chief houses at Simla whicl 
was laid down by a recent owner a fow years ago in paduuk wood, 
with resulis which have left nothing to be desired in point eithor 
of beanty of appearance or of suitability for dancing, The floor 
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has stood as well, if not better, than teak wood would have done, 
In the samo way, the use of padauk wood is oxtending on the 
Continent of Europe for the construction and laying down of 
“parquet ’ floors, a purpose for which wo can scarcely imagine any 
wood to be better adapted. 

In the Handbooks issued under the name of the ‘ Imperial 
Institute ’ series, an account was given in 1892 by Mr. EL 
‘Thurston, then Reporter on Economic Products to the Government 
of India, of the gradual introduction of padouk wood into use 
and of its gradually increased exploitation in the Andamans, It 
was pointed out that the permanent introduction of the wood into 
the London market might be said to date from the time of the 
Tndo-Oolonial Exhibition. The Handbook gives an account of the 
use of the wood by Messrs, Coles & Co., of Coleman St., in building 
ahand-rail and a dado to the side of a stono staircase at 45, 
Fenchurch Street, and it is stated that for both purposes the wood 
game out of very fine fignro and of excellent tone and colour, 
Padauk is also said to have been used by Mr. Joseph Roberts of 
Bigg Market, Newcastle, in fitting up a new Pharmacy in that 
city. The effect produced by the use of polished padank for 
windows, doors and casings is said to have been unique and to 
recall the finest oxamples of Spanish Mahogany. Another London 
firm has lately employed it for the fittings of a telephone room, 

Lately, it was suggested by the Government of India that some 
of the panelling and furniture of tho Imporial Instituto might 
with advantage be made of padauk and this has now been dona, 
with, we are given to understand, excellent results, It has been 
tried and is, we hear, now extensively used by makers of piano- 
fortes; and cases made of it ought to look remarkably well. 

Lastly, among instances of the spread of the use of padauk 
timber, we may rofer to its employmont in America in the building 
of Pullman cars for which it has been most successful. We hope 
that this may induce the very conservative builders of railway 
carriages in this country to employ it to some extent, instead 
of teak, for their purposes, und, if we are correctly informed, there is 
one reason which ought forcibly to appeal to the travelling public 
and that is that in case of accidents, padauk breaks clean and does 
not, like so may other woods, go into spliniers likely to inflict 
dangerous wounds, 

Woe think we have now said enough to draw attention to 
the padauk trade and to encourage Forest Officers and others to 
recommend its more wide employment, There are many other 
woods in India which deserve better commercial popularity, but 
they cannot all hope atonce to command the market ; we ought to 
be well satisfied if one by one they can be introduced and utilized for 
furniture, sleepers, flooring, pavement blocks or what not, to the 
advantage of the revenue of the Indian forests. 

4 * 
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The Forest of the Barwani State, Central India, 


Wo have received a copy of a report on these forest by Mr. Re 
Fagan, Deputy Conservator in Bombay, written in 1891, and we 
believe that the following extracts will prove interesting to our 
readers, 

Tho Barwani State I understand to bo the entire property 
ofthe Rana Sahib, but under the management of the Central 
India Agency, and therefore forest conservancy, if introduced, 
can be maintained in perpetuity and according to the general 
Kines laid down for British India. 

The State covers an area of 1,755 square miles and has a 
population of 79,897 according to tho figures of the census made 
this year. The State is bounded on the north by the Nerbadda 
river, on the east by Holkar’s territory, and onthe south and 
west by tho Khandesh Districts of the Bombay Presidency. 
It is of'a fairly compact quadrilatoral shape comprising x slice 
of the Satpnra range, which rans diagonally across it from 
south-west, there being two plains left, one in the north-east and 
another in the south-western corner of the State, Tho Satpura 
Hills are, however, again divided into two main ranges by the 

* Goi river which prifctically runs in the same diagonal direction 
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as the hills themselves, The “Thalweg” of this river forms a 
long but irregular plain between the two main ranges. The 
highest point of the northern range, 2111 fet above sea-level, 
isonly 5 miles from the Norbadda river, the bed of which is 
itself about 850 feet above sealevel. The highest point of the 
southern range is 3,322 feet above sea-level, its southern 
slopes rising abruptly from the Tapti valley, which at their base 
has an altitude of 800 to 900 feet, whilst on the northern 
side, though the general gradient is loss, the country is one 
extended mass of forest-clad hills with poaks of great height, 
especially on the westorn side. 

Viewed from any of the more important peaks, a most 
picturesque country of mountains is seon, apparently uninhabited 
and covered with dense forests, extending for miles downwards 
until the main tributaries of the Nerbadda and Tapti are reached, 
where the alternating black and white patches denote the presence 
ofman. These hills covering more than 4rds of the entire area 
of the State, must therefore play a most important réle in con- 
nection with the water systems that flow into the Nerbadda and 
Tapti rivers. It resulis_ from this that the location of forest 
generally must be confined to the two ranges, whilst agriculture 
must be allowed full scope in the three main valleys, 

Tho State for administrative purposes is divided into six 
parganas ; the following table shows tho area of each, its 
population and cultivated acreage :— 


Area, acres, | Poople. | ocoupied, | occupied, 


sores," | acres, 
Barwani .. ws. | «91689 | 12,853 | 57,806 | 34,388 
Rajpur vee ana | 106,781 | 17,699 | 19,872 | 86,909 
Anjar ves ae | 108,800 | 16,971 | 32,759 (176,041 
Jalgone or Pansemal.., | 424,914 | 18,772 ) 62,500 |362,414 
Pati ve ue | 828,791] 7,161 | 17,675 ]310,016 
Silawad a sre 48,654 | 11,441 | 86,250 | 12,404 

Toran ... | 1,109,629 | 79,897 | 226,862 |988,267 
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These figures must, as fur as computed area of occupied and 
‘unoccupied lands are concerned, be very far from correct, especial~ 
ly in tho Rajpur, Anjar, and Jalgone parganas, and it will be 
really found that nothing approaching this amount or proportion 
even (should both oceupied and unoccupied areas be incorrect) 
of unoccupied Jand exists, and at any rate I know that the forest 
area cannot be ruised above 50 per cent, of this waste area. 
The rovenue proceeding from 226,362 acres is stated to be 
Rs, 85,032-4-8 or an average assessment of 6 annas only, The 
forest lands as at present existing are the unocupied areas, and 
they produced last year, 1889-90, Rs, 11,800-4. The whole 
rovemis of the State being Rs. 1,98,870-14-1. 

Ttuke it that the oldest standing onitivation is that im- 
mediately south of the Nerbadda, then that in the Goi valley, and 
lastly that of the Tapti. Tn the first valley agriculture has reached 
the extreme limit of its extension as far as clenring the land of trees 
js concerned; there is much land, however, waste in tho plains 
which it is not necessary to include in forests, The cultivation is 
generally of a high order throughont. In the Goi valley, I 
consider, in spite of the figures given nbove, that cultivation 
has notonly reached the extreme limit that sound sense and 
good government should permit, but has passed it, for shifting 
cultivation of the most disastrous and profitless description is now 
being daily carried higher and higher up steep slopes overhangin, 
narrow and fertile fields which lio along every main tributary, and 
in which the only good cultivation is possible for this country, 
The results are shewing themselves, and ina few years barren 
slopes and infortile fields in the valleys will he the residuum. 
In the Tapti valley there are still vast. tracts of virgin soil suitable 
for the highest order of agriculture, and it is very cloar that 
every acre of the flat land south of the Satpura slopes should bo 
retained for cultivation, but that on tho other hand the slopes 
should be conserved if only to protect the land of the valleys. 
For cultivation on them will only lead to the destruction of 
valuable timber forests and tho roaping of a miserable crop of 
inforior ccrcals for afew years, after which the land will be 
thrown up. It is clear from the topographical maps, that in 
1877-78 nearly the whole plain of Jalgone or Pansemal was 
one immense forest. At present it is nearly all cultivated, on 
the average, up to within a mile of the lowest slopes, and within 
this narrow land I havo myself seon that hundreds of acres of 
forest are now yoarly going down before the axe of the Powras 
of the Akrani, 

Tho forest administration of the State bas evidently been 
for some time past a very serious point of consideration to the 
State, and though I cannot congratulate the State on the results 
of its endeavours so far, still there is no donbt that the fact is 
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woll known to the people that the forests aro State property 
in which, owing to the peculiar circumstances of the case, they are 
exorcising a freedom to which thoy have not the shadow of a right, 
The forests at no very late date extended over the whole of 
the Silawad, Pati and Jalgone parganas, and the higher parts of 
tho Rajpore, Barwani and Anjar parganas, They are now, 
owing to the sense of security inculcated into the cultivator, 
almost entirely confined to the hilly tracts of theso parganas, 
and they are most heavily out into, not for the local wants of the 
agriculturists but for the purpose of enriching the wilder tribes 
who inhabit them, and who have not in the past had cause or reason 
to live by the means now absolutely forced upon them by the 
demands of advancing civilisation. This is the point on which the 
whole forest administration of the future must hinge. 

We have had in the past, forest conservancy of the first 
order in which natnre gave tho most perfect forests; thon 
within the memory of its present inhabitants, the wild tribes 
of the hills were shown they could no longer live by dakaiti 
and theft ; cultivators they were not, but by degrees they have 
become so. Many tribes, notably the Powra and Bhilala, shew 

reat aptitude as cultivators, whilst others, such as the Bhil 
Raiks, are more backward or prefer not to leave their hills.- 
In the race of agriculturists the latter are left bohind, and now 
demand wood of these forests to eke ont the miserable sustenance 
their indolent and wnpractical labour in the field affords, Time 
will and must alter all this or the forests must go. 

The State on seeing its forests cut down, naturally insisted 
on its claims of royalty, with what result is clear from the 
revenues obtained. From 1870 to 1875 Rs. 18,000, includ- 
ing grazing and grass, was about the average revenuo: it 
fell in the next five years to Rs. 18,000 about. A emall expenditure 
was then incurred’ on forest establishments and a road made 
through the best forests of the State, which must previously 
juve Econ inaccessible ; the rovennes then for tho next five years 
rose to Rs. 18,000 but the forests getting played out, the last 
five years shew they have dropped, with increased exponditare, 
to about Rs. 12,900. A decreasing revenue shows that some- 
thing is evidently going wrong with the forests themselves, 
which should of course be a regular, if not an increasing, source 
of income, especially when a Forest Dopartment has been 
introduced. At the present day the Department consists of one 
Daroga, one Naib Daroga, six Ouffadars, sighteon Forest. Guards 
and one Clerk, costing Rs. 2,516 per annum. The Daroge at 
the head gets Rs, 80 per month and the lowest paid Forest Guard 
Rs. 5. The whole expenditure of the Forest Department is now 
Rs, 2,690 only. 

The Daroga issues orders to the subordinates as received 
from the Diwan of the State. The orderg, as far as I have béen 
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able to get information on the point, are of a general and de- 
cidedly indefinite natro on all points relating to conservancy, 
but are sufficiently clear as to what money may be levied on 
forest products taken out of the forests, as may be seen from the 
list of fees now charged on various products. “Nearly all these fees 
are levied at the custom houses of the State. The Forest Depart- 
ment have apparently no control whatever over the removal 
ofany of these producis, the permit being given in the first 
instance for the more yaluable timbers by the Kamasdar of the 
Pargana. It is said that it is the duty of the forest officials to 
point out to the Bhils and others (who want the materials) the 
places in open forests from which to remove them. Nothing 
could be better than this system, but I am afraid ‘the forests 
tell avery different tale than of the accurate working of this 
systom, which moreover is quite impracticable with so few forest 
guards. A most ingonious, and, if enforced, a most certain, 
method of minimising the harm ‘done by the permit system is 
that of allowing timber only to be cut for one month annually 
by the Bhils for sale from the opon forests, But again here the 
limits of open and closed forests are matéers left entirely to the 
appreciation of the cutter, and of what avail are all the orders if at 
any time any man may for his own use cut any tree or remove any 
productsho likes ; there is no aystem regulating the correspondence 
of, and reports on, forests by the forest officials ; there is no system 
of accounts to check fraud and to ensure the greatest possible 
revenue being received hy the State. These matters aro left to 
the onergy and honesty of an extremely weak and underpaid 
establishment. 


The points then that strike me the most forcibly as needing 
immediate attention are— 


Ist.—Tho demarcating of the forests from other State 
lands by pillars and other boundray marks, 

2nd. —The separation by well-defined boundaries of the 
closed and open forests. 

Srd,—The separation in the matters of privileges to remove 
forest produce of the inhabitants of forest villages 
from inhabitants not residing in forosts, 

4th—Tho separation in the matter of extended privileges 
of the aboriginal from the other inhabitants of forest 
villages. 

Sth—The curtailment of the permit system to products 
of secondary value. 

6th-—Tho exploitation of the more valuable products 
under direct State or departmental supervision con- 
trolled by an snnusl working plan, 

7th—An increase to the forest establishment and im- 
provement in the status of the ‘chief forest officer. 
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Sth—A separate system of acconnts to be kept by all 
officials collecting and disbursing money on account of 
forests, the said accounts to be under the control of 
the chief forest officer. 

9th-A proper system of reports, general, monthly, 
quarterly and annual, to be submitted to ensure the 
working of each individual officer at his post and the 
carrying out of all jthe works laid down to be done 
during the year. 


Demarcation of the Forests. From my personal observations 
whilst on tour I have been able to make a prospective boundary 
line (see map accompanying) for the forest; it is merely the 
basis upon which the actual boundary must hereafter be made, 
Within its limits I included ronghly inthe northern range 100 
square miles. in the southern range 450 square miles or 550 square 
miles ; in all these I have left a good deal of waste outside of forests, 
This was inevitable, as land fit for cultivation is not yot taken w 
everywhere, much is fallow and any infertile tracts are so isolated, 
small or otherwise unsuitably constituted for forests, that they 
could not be included in my ‘scheme. 

Ishall treat along with the Northern range the half-dozen 
detached hills lying between it and the Nerbadda, The main 
range as stated above runs diagonally from Rajgarh on the Goi 
river south-east to Raita pass in the Rajpore Purgana, « distance 
‘of 28 miles length, extending from Bawangaz towards Pati and 
‘one or two minor spurs in Rajpore and Anjar Parganas, With 
these exceptions the block is extremely compact and evades all 
prosent cultivation except some small plots of a miserably poor 
description in impossible places on tho hills which should in time 
be taken up ; of course no interference is proposed with the lands 
connected with the Jain temples of Bawangaz, 

Tho range ia, like the rost of tho Barwani State, composed of 
Dasalt, and consequently the forests are typical of that formation ; 
itis, however, especially the home of that extremely valuable, 
delicate and rare timber tree the Anjan (Hardwickia binata). 
On both the northern anil southern slopes this treo is, owing to its 
numbers and size of growth, the chief among the valuable species. 
Then come in orders of quantity among the better kinds (seo 
appendix for technical namos, ete.) Dhanda, Sadada, Khuir, Tinas, 

‘eak and Blackwood, all more or less destroyed as far as sound trees 
of any size go, but they are by the nature of things the main 
species and could become both numerous and sound. Associated 
with them in emall quantities, chiefly in the ravines, will be found 
amongst the better species, Bor Kalam, Behda, Mango, Moho. 
Jambul, Tamarind, ete. The forests are at present, I regret to say, 
comprised, for more than #ths of their vegetation, of the inferior 
species, Salai, Mohni, Kad, Ganur, ete,; there are also a few 
batnboos in the more westerly portions of the range, Babul,* 
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strange to say, I saw nowhere except near Barwani town ; sandal- 
wood is quite unknown, The forests within my boundary are on 
the whole on the southern slopes than on the northern, but all are 
perfectly capable of restitution if taken in time. These forests 
are moreover better in the west than east. 

The southern range needs for description cf its demarcation 
and constitution to be divided into wo parts: w first comprising 
the northern side, which slopes to the Nerbadda, and a second 
comprising the southern which drains into the Tapti valley. The 
demareuting line between forest and cultivation fixed by me on 
the northern slopes, leaves out of forest a very great deal of the 
hilly lands and excludes tho ravines of the bed of the Goi, Jarkal 
and other rivers, almost up to the sources of their various tribu- 
taries on the main ridges and hills, There is now no help for this, 
These lower hilis are all more or less cleared of trees, or so en- 
veloped in cultivation that to bring them under conservancy would. 
entail much friction with the cultivators. I admit that wholesale 
destruction has taken place below my line, is taking place in parts 
above it, and will extend rapidly unless a boundary line is quickly 
put down, The canse is shi nha cultivation which should be 
discouraged as much as is possible, for after the destruction of a 
valuable lot of timber, poor crops are taken from the land for two 
years, may be three, and then the land deserted and a fresh hill 
attacked further in, To this there must be a limit placed if only 
to protect the cultivation in the ravines which is practically the 
only permanent and rational cultivation on this side of the Goi 
river, It will be seen from the map that on this side there is 
practically no plain or level country, and that tho hills really 
extend down to the banks of the Goi itself. In places such as 
Roesar, Zarar, Marwani, etc, what are known in Khandesh as 
Bhil or forest settlements, that is habitations and fields entirely 
surrounded by forest, will have to be demarcated. There is no 
disadvantage in a few such plots of lands being inside an extended 

. tract of forest; on the contrary they facilitate protection by 
enabling posts or head-quarters of forests officials to be located 
in them. If the people were uot there the forost officials would 
not live there alone, and no help would be within miles for pure 
poses of fire conservancy, arresting offenders, ete. In fact without 
these habitations, there would be no means of either protecting or 
working the forests. It is of course difforont whero the forests 
are in a narrow strip, two or threo miles broad, 

‘The forests of this tract in the greater part aro of the very 
beat kind, but have been most shamefully treated as far as the 
better species are concerned even up to the bighest points; in 
fact it is the one characteristic of the Barwani forests that the 
best species have been always the most maltreated, whilst inferior 
species except in the vicinity of cultivated lands have been allowed 
to flourish. . 
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The timber species contained in these forests are Anjan, 
Teak, Sadada, Tinas, Sissam, Khair, Kalam, Dhawda, Temrn, 
Bhorda, Shivan, Chinchola, Daman, Jambu, Moka, ete. The first 
half-dozen aro the only ones cut for the market at present, and 
from them apparently no one troubles to take anything but the 
best. part of the tree or the biggest heam. In consequence it 
would be difficult to point out one tree in ten that is sound, whilst 
tho stamps and branches of the hacked and felled troos strew 
the forests throughout in various stages of decomposition owing 
to the uction of fire, air and water. The Anjan is essentially the 
tree of the lower ranges, teak that of the higher. I have seen the 
finest specimens of Anjan, Teak, Blackwood and Tinas as well as 
of other species here that I have ever seon anywhere, ‘Tho size to 
which teak grows is enormous, 10 and 12 feet in circumference, but 
‘under present treatment it is made unsound at an early age. A black- 
wood on “Deoghar” measured 9 feet in circumference. If trees 

row sound they grow larger and to a geator age than unsound, 
the minor species of this range aro numerous but I would 
specieny note among valuable fruit trees the Moho, Charoli and 
‘ango which abound here, The bamboo is found in great quan- 
tities and of very good quality in the middle and upper ranges. 
Tho value of this species, seemg the easy means of transport 
through this wild conntry, ought to bo very great to tho Stato. T 
am told that tho “ Gol Pahar” forests, south of Sustikhera in the. 
Silawad Pargana and north of Sidili, are the best in this tract, 
and contain the finest Teak, Blackwood and Tinas; they must 
be very good to beat anything near Ramgarh, Deogarh, ‘Ubada- 
ar and other places, Iam confident that they have been just as 
shamefully cut aboot as the other so-called closed parts. “ Gol 
Pahar” is the only tract I failed to examine, owing to the orders 
regarding my extension coming after I had left the Barwani, 

The forests from end toend inside the proposed demarcation: 
line are one and all capable of producing the best trees that can 
bo grown on this side of India, The land is essentially unfit for 
agricnlture owing to the rapid slopes on which only a shallow soil 
held together by the roots of trees is possible, as the substratum is 
a deeply fissared rock which permits of roots of trees alone bein: 
able to obtain moisture from the great depths at which it is found. 
This fact will also account for the paucity of water springs in this 
area which of course in turn precludes any great increase to the 
number of inhabitants or cattle. The State may therefore with- 
out any apprehension for the agricultural classes put under forest 
B00 square iniles (192,000 acres) about, as proposed by me for the 
north side of the range. 

T now come to the south side. The demarcation proposed 
here is very simple ; it follows the bare contour line of the hills 
extending from east to west of the Jalgone or Pansemal Pargana ; it 
will, I think, be found to contain rougiily 150 square miles (96,000 
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acres), and has practically no cultivation inside, In fact the cul~ 
tivator is as yet ooeupied | in clearing the rich plains below the hills 
where he has many square miles of forest yet to cut down, but he 
must bo prevented from mounting the slopes which are covered 
with teak forest of the vory first order, Anjan is not found here 
(I only saw three trees), but other species mentioned above grow 
to large and valuable sizes. There ought to be an enormous 
revenue made from these forests, seeing that they are all within 
easy carting distance of the Khandesh timber markets and its 
ginning factories. 


The care and management of Farm-manure in 
South India. 


~The manure obtained from his cattle is almost everywhere 
the chief standby of the farmer for manuring his land. 

Itis only by manuring his land well and tilling it properly 
that the farmer can hope to secure good crops from it; and how 
groatly his success in this respect deponds upon manure isa mattor 
of common experience. With sufficient manure and abundance 
of water, there is scarcely any limit to the productiveness of the 
land in India. Manure and water are in this respect inter-depen- 
dent; the supply of water being that obtained in the falling rain 
or from irrigation works or wells, The matter at present so to be 
considered is, however, the manure supply. 

Unfortunately the amount of manure which the ryot finds 
at his disposal is usually but small. It is often also of but poor 
q Owing to want of proper care of the supplies available 
and to bad management, the stores of manure are generally small. 
Similar reasons explain the low quality of the manure. 

In some places where wood fuel is scarce and near largo towns 
a very large proportion of the cattle dung is made into cakes and 
used for fuel; only a little ashes remaining for uso as manure 
and even these, in cases where the cakes are sold into towns, are 
lost to the ryot. When his cattle-dung is burnt by the ryot him- 
self, the ashes are generally thrown into a heap in the open, where 
they become leached of much of their valuable matters. That 
the practice of burning cattle dung is a causo of groat loss, is 
known to every one. By using the dung of his cattle for fucl, the 
ryot makes only a very petty saving in expenditure, whilst he 
could, by growing fonces round his fields, as is done in parts 
of Coimbatore and Salem, or by setting apart a small portion of 
his fields on which to grow trees for fuel, easily provide himself 
with fuel sufficient for his wants. By such means the very 
wasteful practice of burning cattle dung may be avoided. Near 
large towns, the price of fuel is so high as to render the growth of 
‘fuel trees generally :t profitable undertaking. 
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The more general practice of the ryot is, however, to accumu- 
late the dung of his cattle in a loose heap in the open air, The 
dung thore dries into hard lumps, and is thoroughly washed by 
any rain that falls, It suffers loss in every possible way ; and the 
ultimate result is a small heap of very poor, almost valueless, stuff 
left to be carted to the fields. With the dung is to be seena 
cortain amount of straw and leaves, Each material is left to itself, 
the dung to lose its value, the stalks to become hard and desiccated, 
Because in India no litier is supplied to the cattle, not once in a 
thousand times is any attempt tine to save the urine of the eattle 
when they are kept in the houses or sheds of their owners. Waste- 
ful this process is, because the solid manare is exposed as described. 
Still more wasteful and injurious is it, because the liquid manure 
is not only not preserved, but is allowed to sink into the ground, 
and especially into the hollows made by the foot of the cattle, 
The soi! on which the cattle stand is saturated below by the urine. 
and the air of the house or shed becomes foul and contaminated, 
Every one has noticed the strong and peculiar odour found in these 
sheds in the morning. This is due mainly to the evaporation of 
valuable matters contained in the urine which drops on the floor 
and is lost, 

The value of the urine of his cattle as manure is not, it is to be 
feared, appreciated fully by the ryot, even if the value thereof is 
not totally unknown. The urine, as a matter of fact, is richer in 
fertilising matters than the solid excreta of catile, and the loss in- 
volved in letting the urine go to waste is very large. This loss 
may be avoided by tho use of litter to absorb the urine, or even by 
sprinkling the floors of the cattle-sheds with dry earth, if litter bo 
unprocurable, By the latter process, much of the urine could be 
saved ; the earth being allowed to accumulate in the sheds till 
required for use as manure, or being removed as soon as it becomes 
saturated and carefully preserved in a manure pit as is described 
below. In cases where cattle are tethered or penned in the 
fields, the urine soaking into the land is not lost. 

If the ryot be asked why he does not use litter for his stock, 
he usually says that he has not enough fodder to feed them proper- 
ly, till less bas he straw for use as litter, The appearance of 86 
much waste straw, &c. in the manure heaps is, however, often evi- 
dence that this is not the reason, for these matters, as well as 
coarse grass, weeds, leaves, and rubbish of all sorts might be used 
as litter, and the quantity roquired, especially if dry carth be also 
sprinkled over the floors, is not large. 

As has already been said, the most valuable portion of farm 
manure consists of the urine of the cattle, The manure comprises 
also, when properly made, the whole of tho solid dung as well as 
litter used for bedding the cattle. As it consists of litter and the 
voiding of animals fed on the produce of the soil, it forms in 
itself a complete fertiliser. In the making of good manure, it is, 
of importance that all these matters should be thoroughly and 
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intimately mixed and that they should bo preserved carefully after 
they have been collected ; so that the whole mass may ferment and 
decompose slowly and thoroughly. The value of farm-manure ” 
lies probably as mach in the mechanical effect it has on the soil: 
to which it is applied, as on the fertilising matters it contains, 
Tho mochanical effect depends greatly, if not chiefly, on the state 
of decomposition in which the manure is when applied to the land, 

‘An excellent method of managing farm-manuro suited to the 
conditions of the ryot is described below. In this method the dung 
and the urine are not removed from the shed except at intervals of 
several months, when the manure is required. The litter used 
absorbs the urine. 

‘The floor of the cattle-shed should be made 2 or 3 feet lower 
than the surrounding ground, and the sides and the bottom of the pit 
plastered with clay. On the floor a layer of ashes should then be. 
spree once for all, und every day a layer of vegetable rubbish 
should be spread over the surface as litter, that is, for bedding, 
For this purpose, leaves, coarse grass and other vegetable rubbis! 
may be collected and stored during those parts of the year when 
they can be easily procured and when the ryot and his cattle have’ 
plenty of leisure. Wasto fodder and various refuse portions of 
crops, such as the ear-heads from which corn has been thrashed 
&c,, may be used as bedding. The shed may be 10 foot Jong and 
6 foot broad for a pair of cattle. It is best the cattle should be left 
loose in the shed, so that they may tread on every part of the 
manure and press itdown. Ifthe manure is not pressed, it will 
rot too fast and become much heated and give off bad smells and 
the health of tho cattle will bo injured. Bvery morning the dung 
dropped by the cattlo in the provious night should bo avonly dis- 
tributed and a thin layer of litter spread over it, In this manner 
the manure may be collected until the pit is filled, which may 
take about three months. 

Too much bedding should not be supplied ; otherwise the 
manure will ba too dry and not decompose with sufficient slowness 
and thus lose in value. The manure in the pit should always be 
thoroughly moist throughout its bulk. If the manure has an ash- 
colored appearance anywhere when it is being removed that is 
because it'Was not decayed properly ; the appearance being due to 
the great heat causod by the manure being too dry, If the straw, 
&c., supplied as bedding be long and hard, the manure will not rot 
properly ; such litter should be cut up into short pieces. Unless the 
mannre is well rotted, it will not be of much use to crops, as it will 
not act quickly. It will also make the soil too open, so that the 
reps thereon may suffer much from draught, The manure, if pro- 
perly managed, will be of a black colour and of mellow substance, 
thoroughly rotted throughout so that it may almost be cut with a 
knife. "In removing manure from the pit the unrotted portion near 
the surface should be placed on one side, and after the well-rotted 
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portion has been taken out, should be put back again at the bottom 
of the pit, and manure may be collected again as before, 

By this method of managing manure, about 5 to 7 tons of 
good manure may he obtained yearly for each head of cattle kept, 
whereas if the dung be thrown ont in loose heaps in the open air, 
only about half a ton of very inferior manure will be obtained in 
the year. Tho only objections raised the system are :— 

(1) That it is supposed” to cause unhealthinoss amongst the 

catile horse 

(2) That it requires a large amount of littor to be suppliod. 
Ia reference to the last, it may he noted that in some parta of 
South Canara the ryots take great pains to collect leaves and grass, 
and supply bedding to their catéle ; but they remove the manure at 
intervals of a few days, and throw it out in a hollow place where it 
can be compressed by the carts travelling to and fro over it, In 
reference to the first objection, experience has shown that it is 
groundless, 

If for any reason, it is inconvenient to a ryot to collect ma- 
nure in the above-mentioned mannor, the following method may 
be adopted :— 

The floor of the cattle-shed should be made smooth and com- 


simple shed, the hoap should be covered with earth. It has in all 
ro heaps with oarth, as 
ing matters into the air. 
This practice is fully adopted in some places. eg. in Tinneveily, 
with the best results. If the upper portions of a manure heap be- 
come dry, the heap should be turned over so as to mix the moister 
and tho’ drier portions together, and if there be any tendency for 
the heap to dry up generally, it may be watered slightly ‘with 
advantage. Tho covering of the heaps with earth to a great extent 

revents undue drying. ‘The great aim should be to maintain the 
Poap in a moist state, so that the whole mass may decay slowly and 
completely, and thus the fertilising mallers of the manure may be 
preserved and rendored more immediately useful than as they are 
found naturally—{C. Buwson, in Madras Agricultural Bulletin, 
No. 81, 1894). : - 
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V-SHIKAR AND TRAVEL. 


Elephant-capturing Operations on the Anaimalai Hills. 


Elephant-capturing operations by the pit-fall systems were 
set in working order in the.locality of the forest station at Mount 
Stuart on the Anaimalai Hills by Mr. H. J. Porter, Deputy Conser- 
vator of Forests in the season of 1890. For the past five years, 
therefore, during each of the working seasons which commence in 
June and end in December elephant captures have been attempted 
and it may interest some readers of the Indian Forester to know 
the results of the operations and the experience gained. Places 
were selécted in the known runs of the elephants and the pits wore 


dug in groups of three {I oO om 
To commence with, about 21 pits wore dug in different parte, 
all, however, being within 2 two-mile radius of the Mount Stuart 
Forest station. Since 1890, some 20 pits more have heen dug out, 
The dimensions of the original pits were 12 ft. x 9 ft. with a depth 
of 10 ft. These are too large and a pit 10 ft. x 10 ft. x 10 fl. is 
amply big enough. ‘The sides of the pits were made vertical and not 
* sloping downwards as are the pits in Malabar, under Mr. Hadfield ; 
and some two or threo feet of hrushwood were placed in the bottom 
of each to act as bedding to break the fall of the animal. The pits 
wore then covered by means of bamboos placed across them 
and on these were spread grass, loaves, otc. ‘The pits are visited 
every morning by a Forest guard or watcher depated for the pur- 
pose, and these report to their superior officers whenever a fall takes 
lace. The Range officer in charge or the D.F.O. himself should, 
jowever, inspect the pits as often as possible and at least once in a 
‘week, to seo that the gnard and watcher are not humbugging. Dur- 
ing the first year, one animal, to which the name of Juno was given, 
was captured. ‘This sbsognontly died. In tho second year, 1891, 
four animals wore captured, two of which subsequontly died and 
two of which are now living. In the third year, 1892, two extra+ 
ordinary falls took place by which seven animals were captured in 
five pits, I reported this to tho Zudian Forester at the time of 
capture, Lat September{ 1892, Out of these seven animals, four are- 
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‘ owing to the cyolone, were made along dragging paths ; but it 
‘wos thought wise to try and avoid this system this year, as 
‘ dragging paths are purposely kept as much as possible on the 
‘low and level lands, to save the elephants, and this is where 
‘padank (Pterocarpus indicus) is generally found. Tho result 
* thorofore of the average of these valuation surveys would be far 
‘too high to be taken as representative of the forest as a whole, 

‘ 1t was therefore decided to run all the valuation surveys due 
* east and west.as by s0,doing a fair proportion of hill and valley, re- 
* presentative of the country as a whole, would be taken in, For 
‘this [purpose points were marked off on the Goplakabung road, 
«and on the one side the lines were run due east to the sea, and on 
“the other side due west for two or three miles; and besides these 
“lines three short lines were ran north and south.” 

The rosult of these surveys are symmarized as follows, per 
Square mile. 


Trees 30 in. and over in diameter 


wo By ow ” 
» Wy» ” 
» Bn» » 
Poles oe oo 


or por acre 0'54 trees over 2 ft. in diamoter, as against 0'84 trees 
found in the previous year when the survey was more confined 
to lower aud richer localities. 

‘The artificial reproduction of padauk is being proceeded with, 
as is the planting of teak and mahogany. The planting is in lines, 
100 fect apart, 6 feet in the lines, alternately teak and padauk, and 
the results have been very satisfactory, especially with teak. ‘Teak 
plants 1 year old reach from 8 to 12 feet high and padauk of similar 
age from 5 to 8 fect. : 

Some of our readers may be interested in the following list of 
the chief timbertrees which it is usual to fell. 


Padouk Pterocarpus indicus 
Pyimma Lagerstrémia hypolenca 
Gangow Mesua ferrea 

Koko Albizzia Lebbek 
‘Thitmin Podocarpus bracteata 
Chunnu Croton argyratus 
Toungpeing-nge Artocarpus Chaplasha 
Thingan Hopea odorata 


The Andamans forests during 1892-98 were under the charge, 
frst of Mr. H, G, Chester, afterwards of Mr. Dingwall Fordyce, both 
‘assisted by Mr. E. M. Buchanan. All these officers are duly coom- 
mended by Government. 
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still living, During 1893 two animals were captured and during’ “ 
the present,year, 1894, four animals havo been caught, all of which: 
are living. /f append the following’ statemont giving the names, sex, 
and height of the animals captured and whether living or not1— 


List of Elephants captured up to September 30th, 1894 - 


% " 


a 
Name of | Date of | Male or| & 
Blephant.| capture. | female, 2 af REMARKS, 
Juno | 1890-81. | Cow | ... | Died (exact date of capture and death. 
not known). 
Mande | 280d July! Cow | 44"] Sold on 20th July 1892 for Ha, 300, ° 
Ada 24th Suly| Cow | 5' | Died on 14th February, 1802. 


1881. 
Abdul | 4th _ ‘Tuaker | 64’ | Still living. 

1891. 
Elsie ghed BES Cow | 54’ | Died in June, 1893. : 


Alice do, do. 44 ‘Tranalorred to 8. Malabar in Decem- 
er, 
Ranger | do, | Male | 44 / Died'in June, 1803. 
Cerise do, Cow | 74'| Died on Ist October, 1892 from an 7 


injury sustained in the face. ‘ 
Phyllis II,| 26th Sept.| Cow | 7° | Still living | these two were captured 
1892, in the same pit at the 

same time as were Ren- .-— 

200 | JumboIL| do, j Tusker} 6] do. ger and Cerise, 


T1| Pragasam| do. Cow | 48'| Transferred to 3. Malabar, Deoem- 
ber 1893, 


32 | Ranger | 2rd July | Tusker | 74 Still Living. 
13 | Cortso 20th Oot. Cow | 5'| do, 
14 | Forester |10th Aug. | ‘Tusker| 74", do, 


1894, 

45 Elsie [18th Aug.| Cow [8° | do, 

B 1894. 

15 | Penolope | 18th Aug.| Cow | 8! | do, 
1894. 


17 |Ganesh | 4th Sept.| Male | 44'| do, 


It will bo seen from the above statement that Gut of a total 
of 17 cnptures, 12 are now living. It may be remarked moreover ~ 
that the casualties took place amongst tho first thrce years’ cap- 
tures when the attendants, who are local hillmen, called Muleers, 
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were entirely inexpérienced' concerning elephants. During the- 
lest two years, I have increased the bed of brushwood con- 
siderably and made it a rule to have the bed reach to within 4 
feot of the top of the pit, The results speak for themselves : not a. 
single animal has since been injurod in the face, although two of 

latest captures are the largest xuimals cuught since operations 
were commenced, 


The removal of a capture to the kraals, which are within two. 
or three miles from the pits, is very simple matter, provided every- 
thing is in readiness beforchand, ' The size of the animal’s neck 
is estimated and a Peg is put in the rope so as igs there the noose 
going smaller than the neck-size as estimated, This noose is then 

xown over tho elephant’s neck end pulled tight to the peg, the- 
end of the rope being bound round a neighbouring tree ; next, ono 
of tho olophant’s hind logs is noosed and the end of this rope, too, 
is for the time being, bound round a nei, hbouring tree. The neck 
rope at the peg then has to be tied with twine or fibre to prevent. 
the noose being loosened by the elephant, This operation is, taking 
it all round, the most risky one connected with the capture, But 
if proper care is taken thore is nothing to fear. 


The pit is then filled up by means of billets of wood boing: 
thrown in, and as the animal rises nearer the surface of the groan 
the two ropes fastening him are pulled tighter around the trees, 
Eventually ho gets out of the pit somewhat fatigued ; the ropes 
which secure him are then fastened to two tame elephants and the 
animals are marched in single file (the captured one being of course 
in the middle) to the kraal and all the ropes are removed. He is 
watered three times a day and soon made tame by kindness, given 
sugarcane, etc, Somewhat large animals are genorally in the 
kraal 8 months before they can be taken out; the little ones of 
4 ft. or 5¢ foot high, however, I have removed within 3 weeks of 
capture, 

The work of capturing elaphanta is an oxceedingly intoresting 
one, and only needs care and constant supervision to render ié 
successful ; and certainly the more one fas to do with these 
animals the one more is bound to recognise what intelligent, useful 
beasts they are. Having left the south Coimbatore District, I 
regret much that for some time, at least, I shall have no connection, 
with this kind of work entrusted to Forest officers, 


imcuitivn } H. B. BRYANT, 


Tinnevelly Division, 


DEFORESTATION IN RUSSIA, 87 
Tiger. shooting in the Saharanpur Siwaliks. 


The following extract is from the ‘Pioneer’ of January 8th. 
‘Enquiries from the officer who shot the tigers shew that the place 
Where they wero shot was Gular Sot, abont 24 miles north of 
Dholkhand. Ife says that he took the cub to be a small leopard 
-and did not find out the truth until it was dead ; and that a Forest 
Guard who was with him behaved very well. Five tigers have 
lately been accounted for in the Dtin and Saharanpur, including 
these, the one shot by the Lieutenant-Governor near Kansrau 
-and another near Khara by the Ex-Amir of Cabal. They scom 
to have boon on the increase in numbers lately. : 

“A Forost Officer had rather an exciting adventure in the 
* Siwaliks a few days ago while stalking for deer. He had seen a 
‘sambhur stag on the opposito slope of the * khud.” and leaving 
* one of his men to direct ima he crossed over and had hardly begun 
‘stalking in the direction pointed out when he came suddenly on a 
“tiger cub about fifteon yards above him. He tried to get round 
‘and above the beast, but it kept following along, growling and 
“snarling, until the suspense becoming too great, ite spovtsmen 
‘fired and killed it with two shots. Ho had hardly time to reload 
“before tho tigress was seon prowling along a little way down the 
‘slope, and it fell dead to the first shot. Tho animal, which was a 
‘very fine one, was evidently looking for its cub, and it is fortu- 
“nate that she was spotted in time and killed outright, or the affair 
“ might have ended otherwise.” 


VI-BX TRACTS, NOTES AND QUBRiInS. 


African Bamboo. 


One of the most useful yegetable products in the British Con~ 
tral Africa country is the hamboo, of which there are at least two 
species, one only found on the very high mountains, and of quite a 
dart variety, of no account in commerce ; the other also growing: 
on the mountains, but at.a lower level, being almost, if not quite, 
identical with the common Indian spocics, though itis found in 

* the two forms known as the “male” and “female” bamboo. That 
these two terms indicate any real difference of sex Mr. Johnston 
scarcely thinks. In his report on the administration he adds :—I 


FOREST PRESHRVATION IN KWHDEN. aL 


again the difficulty arises that certain timber is required for every- 
day use on the form, and it is difficult to draw the distinct line 
between the two. 

It bas been suggested that a strict dimension law should be 
enacted, limiting tree-folling to timber that has attained certain 
dimensions. The logs have much reduced in size within the last 
few years. The time was when 9 in. timber was a very moderate 

, Dow it is considered quite a decent size, and if a limit is insti- 
tuted at all it will be on a much lower basis. In neighbouring 
countries, 5 and even 44 in. logs are cut, and the quantity of the 
favourite 2x4 scantlings are usually sawn out of 6 in. logs. In 
Norrland, however, such small logs.as these are not used. It has 
been proposed to place the limit at 21 centimetres at a height of 
15 metres from the root, which would mean about 8 in, top. It is, 
however, probable that the meeting which was specially arranged 
at Stockholm will bardly have seen its way to agroo to this, and that 
@ somewhat smaller minimum size will have been established. 

Since writing the above we have received the following tele- 
gram from our Stockholm correspondent :—“ The meeting held here 
to-day (Nov. 20) resolved by a majority of eleven votes to six to 
endeavour to carry a measure through the Riksdagen, prohibiting 
cutting of all trees below 8} in. diamoter at a height of 5 ft. from 
root, under bark, this having reference to forests in Westernorr- 
land and Jemtland.” It willbe seen that the limit is below what 
was proposed, and will practically mean logs of 7 in. top at the 
usual height up. There is every probability of the law passing, 
being backed up by the shippers. te will be a severe restriction, 
and likely to go a Yong way towards checking the heedless demoli- 
tion of forest, eS 
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The Reproduction of High Forest. 
(By M. Ch. Broillard in the Revue des Eaus et Foréts,) 


In reply to numerous questions which have been put to mo 
regarding regeneration fellings by area in High Forest, I think I 
cannot do better than give the history of the method. It was 
in seeking the best method of obtaining the reproduction of forests 
by sood that I became convinced of the necessity of Sxing high- 
forest fellings by area and not by volume. It is therefore from a 
culiural point of view that I have beon led to advocate follings by 
area and I yentare to presume that there are few foresters who are 
satisfied with the cultural results of fellings by volume. 

The idea of the regular return over the same area of the re- 
generation felling first struck me in the Forét do Haye, This 
forest had to be worked by the uniform system in eight working 
cireles containing 10,500 acres. Having to organize these fellings 
from the year 1863 under MM. Parade and Nanquette, wor! 
with whom’ was always a pleasare, I sought first for the best dis- 
position to give to tho seed follings which were regulated by area; 
it was the first working plan in which this was the case. The 
species in this forest are oak and beech with hornbeam (abundant) 
maple and others. At first we wore extromely cautious, fecling 
our way gradually by successive trial. Work was carried out 
annually at several different places and as the years with their 
changes succeeded each other, we were able to compare the different 
results, Finally, the seedlings of the different species, more or 
less favourably mixed, established themselves everywhere. At the 
‘end of ton years, after a suitable felling repeated aftor five years, 
the regeneration was an accomplished fact. I was even able to 
formulate the idea that in returning every five years, it was 
possible to dispense with an examination of tho soil to ascertain the 
condition of the young crop, this being in Haye everywhere 
complete ten years after the seed falling. 

‘From this to regularly ordered fellings was but a step. ‘Those 
I mentioned in the “Traitemont des Bois” in 1881 and recom- 
mended high forests of oak to be worked by removing one tree in 
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four every five years. The idea was not sufficiently developed and 
escaped niotico and fellings by area wore not clearly defined. From 
1881 to 1892 in the Saone-et-Loire, the Ain and on the Jura even, I 
had again ample opportunity for observation in the fellings which 
were carried out or were in course of execution in high forests of 
oak, hornbea'r, beech and silver fir. For one thing, I found that in 
fir forests no felling can extend to one third of the volume without 
endangering the forest. ‘This was one important step. 

In the Céto-d’Or we succeeded in putting into. most. perfect 
order the operations to be carried out in the forest of Citeaux, 
thanks to the fellings by area in the first period—localities divided 
into 80 equal portions. In following closely tho marking of the 
trees, | was able to note that the removal of one oak in four, one 
beech in three, and one hornbeam in two, always gave a good 
result in any one of the successive regeneration fellings. 

Finally, having found in this region several coppicos being 
worked with a view to their conversion into high forest, I was able 
to formulate clearly the order of the successive regeneration fellings 
all of them by area (See Revue des Eaux et Foréts, 10th June, 
1890). I was supported in this system by two friends who sought, 
as I did, order and good cultural results. Previous to this, several 
endeavours had been made to simplify high forest working plans 
but without result. This time, if I am not mistaken, tho solution of 
the difficulty is attained. Based on the area, in high forest as 
well as in coppice, tho felings allow a regular order and a return 
at fixed intervals, which, if the volume be taken as the basis of the 
possibility, it is impossiblo to arrange, 

T have boon told that I am wrong about one oak in four and 
one beech in three, and that it is rather one beech in four and one 
oak in three which ought to bo cut. 

The beech has much denser foliage than the oak and the 

oung seedlings are very sensitive to drought and frost. Neverthe- 
ess if from a crop whore the canopy is complete only one beech 
in four is removed, sufficient light is not given to the soil for 
vegetation to establish itself, the soil remains covered with the dry 
beech leaves, and any young seedlings which may appear, die off at 
once. In fact by the growth and spreading of the crown, the 
beech fills up in two or three years any gaps mado by such a light 
felling. Lt is at least one in tree, and that generally the biggest 
of the three, which should be removed to give the light necessary 
to begin with and for the young soedlings afterwards in any aubso- 
quent regeneration felling. 

From the objection referred to above, I am led to conclude 
that seed fellings are often carried out too timidly in beech forests 
and still mora so whan onk happens to be mixed’ with the beech. 
For the benofit of the beech and still more for the benefit of the 
oak, it is at least one beech in three, and generally the biggest of 
the three, which should be cut in any of the regeneration falinge. 
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The next question is, whether the rernoval of one ork in four, 
choosing tho feablest and’ least promising, is equally well justified, 
Does this give enough light for a young soodling of such'a robnst 
and light-demanding species to establish itself an develop ? There 
is no doubt that if does, Examination will show that in high 
forests of oak the most reliable seedling and the one which will 
force its way through the undergrowth which appears after a 
felling, is the one which had already established itself before the 
cover was opened, And it does not require many of these to 
constitute Inter on a favourable crop of saplings, it is even profer- 
able that thay shanld he scattered thronghsuch a crop but pushing 
their way through it and predominating over tho others aroun 
them. “In removing one oak in four, and generally the least 
favourable in each of the successive regeneration fellings, one 
secures gradually the establishment, maintenance and development 
of those excollent oak saplings among the undergrowth which 
increases but slowly before the invasion of such species as the 
birch, poplar and hornbeam and without even the beech bein; 
able to smother them, owing to the cover which hindors its rapit 
gtowth, In short, the removal of one oak in four will be sufficient 
to secure the reproduction of the oak, while at the same time, it 
keeps down tbe undergrowth and inferior species. 

Finally, in the case of a forest in which oak and beech are 
mixed, whether the one or the other species be more abundant, it 
will always answer well as regards the reproduction of the two 
species, to cut out every five or six years one beech in three and 
‘one oak in four, whereas removing ono oak in throe and one 
beech in four would inevitably finally result in a pure forest of 
beech. Tho seed of the oak is much heavier than that of the 
beech and it is only natural that in order to obtain the reproduc 
tion of the former, it should not be thinned so heavily. 

The above arguments, which I do not pretend are sither 
complete or perfect, might be repeated for every species without 
affecting the main fact. Experiments can easily be made to tost 
the trath of these statements. In any high forest or coppice 
undergoing convorsion, a certain area can bo set aside in which 
the different fellings can be ordered so as to remove the required 
proportion of the differont species, whereas in the neighbourin 
forest, the old defective method may be adhered to. It wil 
take ten years to fully obtain the required results from 
the time the fellings are made, but conclusions may be drawn by 
comparing the two methods. (oupes regulated by volume do not 
Prevent these experiments (being made, they ‘only hinder the 
periodical retarn of the fellings over the same area. 


(To be continued.) 
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The Rain Tree for Avenues. 


In the Tindivanam Taluk of South Arcot District, the rain- 
treo (Pithecolobium Saman) has been planted over short distances 
along some of the public roads, for instance, on the ‘Tindivanam- 
Salavadi branch road, Tindivanam-Merkanam main road, &c. 
This troo is said to have been first introdticed into the Taluk some 
10 years ago by Mr. Weld, then Sub-Collector of South Arcot, 
who has left permanent. marks of his love for arboriculture, in the 
various topes planted during his time in the neighbourhood of 
Tindivanam. ‘he rain-trees on the Tindivanam-Salavadi road ap- 
pear to have been planted 10 ean ago, and some of them have 
already attained a girth of 5 feet and a hoight of about 35 feet, 
thus shewing the remarkable rapidity with which this species 
grows. The crowns of the trees on both sides of the road have 
already formed a complete leaf-canopy by the meeting and inter- 
lacing of their latoral branches. The road is formed by an om- 
bankment, on the slopes of which the trees are planted. On both 
sides of the road, water collects during the rainy season and remains 
for about 4 months in the year. During the remaining 8 months 
of the year the trees do not suffer for want of water which is with- 
in ensy reach of their roots, being hardly 5 fect below the ground- 
level. Elsowhere, too, I’ have observed the ruin-tree growing 
vigorously on the bunds of tanks, ponds, wells, &e, and it may 
therefore be concluded that it is a lover of moist but well drained 
localities. 

In order to ascertain the area shaded by the crown of a well- 

‘rown rain-tree I took some measurements in the belt of rain trees 
Chelieved to be 10 years old) planted betwoen the tonth and eleventh 
mile on the Merkanam-Tindivanam road at about 1. p.m. The average 
result of 8 separate measurements of different rain-trees showed 
that the vertical shade of a tree extended to a radius of about 20 
feet all round its base, At the same place where the leaf-canopy 
was more or less complete, 1 found that the distance across the 
road from the foot of one tree to that of another was 12 yards, and 
‘on the same side of the road tho trees stood the same distance 
apart, Their girths varied from 4 to 5 feet. 

Judging from the short lengths over which ‘the rain-tree has 
been planted along the roads in this Talnk, I am led to think it 
was originally undertaken as an experiment to test its suitability 
and adaptability for avenues, If my surmise is correct, then I 
may say that the result of the experiment is a great success and 
claims for the rain-tree much more attention than it has hitherto 
received as an avenue tree. 

From what L have seen in'a small nursery of young plants of 
this tree, I believe that it is very easy to raise them from seed. 
I have scon large seedings of 4 to 6 feet in height transplanted 
from the nursery with perfect success, Apart from these advan- 
tages, its peculiar system of more or less verticillate branching, 
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The next question is, whether the removal of one oak in four, 
choosing the feeblest and least promising, is equally well justified. 
Doos this give enough light for a young seedling of such‘a robust 
and light-demanding species to establish itself and develop ? There 
is no doubt that it does. Examination will show that in high 
forests of oak the most reliable seedling and the one which will 
force its way through the undergrowth which appears after a 
felling, is the one which had already established itself before the 
cover was opened. And it does aot require many of these to 
constitute later on a favourable crop of saplings, it is even prefor- 
able that thoy should be scattered through such a erop but pushin, 
their way through it and predominating over the others aroun: 
them. ‘In removing ono oak in four, and gonorally the least 
favourable in each of the successive regeneration follings, one 
seoures gradually the establishment, maintenance aud development 
of those exoollent oak saplings among the undergrowth which 
incroases but slowly before the invasion of such species as the 
birch, poplar and hornbeam and without even the beech bein 
able to smother thom, owing to the cover which hinders its rapi 
growth. In short, the removal of one oak in four will be sufficient 
to secure the reproduction of the oak, while at the same timo, it 
keeps down the undergrowth and inforior species. 

Finally, in the case of a forest in which oak and beech are 
mixed, whether the one or the other species be more abundant, it 
will always answer well as regards tho reproduction of the {wo 
species, to cut out overy five or six years one beech in three and 
one ouk in four, whereas removing one oak in three and one 
beech in four would inevitably finally result ina pure forest of 
beech. Tho seed of the oak’ is much heavier than that of the 
beech and it is only natural that in order to ubtain the reproduc- 
tion of the former, it should not be thinned so heavily. 

The above arguments, which I do not protend are oither 
complete or perfoct, might. bo repeated for every species without 
affecting the main fact. Experiments can easily be made to test 
the truth of these statemonts, In any high’ forest or coppice 
undergoing conversion, a certain area can be set aside in which 
the different fellings can be ordered so as to remove the required 

roportion of the difforent species, whoroas in the neighbouring 
forest, the old defective method may be adhered to. It will 
take ten yoars to fully obtain tho required results from 
the time the fellings aro made, but conclusions may be drawn by 
comparing the two methods. Coupes regulated by volume do nob 
Prevent those exporimonts {being made, they only hinder the 
Periodical return of the fellings over the same area, 


(To be continued.) 


ee 


Flowering of Strobilanthes in Burma, 


From time to time I have seen short paragraphs stating 
that Forest Officers have noticed in places the periodical lowering 
of different species of Strobilanthes. It may interest readers of 
the Forester to hear of the protective offect from fire, exerted by 
an extensive flowering of a species of Strobilanthes in the Upper 
Chindwin, 

Any one who has once seen the huge jungle fires which rage 
unchecked through vast tracts of forest, may imagine the damage 
which is done by one when it passes through a teak forest, especi- 
ally if it occurs late in the dry weather, after the first showers which 
always fall in this Division in April, when most of the teak soed 
has fallen and germination has commenced. 

On the hill range ronning parallel to the western bank of the 
Chindwin aro some of the finest toai forests in Burma, consisting 
of teak mixed with other species and ‘tinwa’ bamboos (Cephalos« 
tachyum pergracile), The forests are open ones, for Burma, 
and favour the growth of coarse grasses, theso together with 
fallon leaves when dry give an ideal fuel for fires, and yearly 
about 60 per cont of the wholo tract is burnt over, tho fires 
always starting from the carelessness of travellers in throwing 
lighted cheroots into the grass, or leaving their camp-fires alight. 
Daring the months of March, April. and part of May, my work 
took me to theso forests and I at once noticed the huge musses of 
a blue-floworing herb varying in height from 8 feet in dry and open 
ground, to 6 feet in shady and moister localities. From a 
peotscolar point of view the ght was magnificent ; it seemed as 
if a green carpet with masses of blue asa pattern had been spread 
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over the forest and I was delighted to get a change from the dull 
drab colouring of the dry weather, but as I had to walk all day 
long through this jungle, my spirit soon revolted and I was no 
longer an aesthotic. The physical difiiculty of foreing one’s way 
through this dense mass of jungle with the sun pouring on me was 
considerable, add to this immense numbers of honey-bees 
attracted by the flowers, who strongly resented in a painfal way 
being disturbed ; also the strong smell of tho flower and the 
pungent essence of the plant, which penetrated everywhere, into 
ones mouth and eyes, making the latter smart and giving the for- 
mor a bitter thirsty feeling, which was difficult to get rid of, made 
me soon wish the plant had taken to flowering in some other division, 
The Shans told mo that this plant was called “ Moyan” and 
flowered once in 6 years, which coincided with their festival to the 
bee nats (spirits) ; they seemed to think that the festival was the 
cause of the flowering and told me a long and interesting folk- 
story of the doings of the spirits which this festival commemorates. 

On examining the plant, I found it was a species of Strobilan~ 
thes but could not find it in “ Kurz;” however, through the kind- 
ness of Mr. Gamble it has since been identified as Strobilanthes 
rufescens. 

Rarly in April the plant seeded and all that remained was an 
immense mass of dry stems standing close together wherever oue 
chose to go. As last year the seeding of the teak in these forests had 
been very good I was very much pat out, as I thought at once 
that not one of the seedlings would survive the particularly fierce 
fires which were sure to sweep this year through the forests, but as 
April wore into May and what fires that did occur were uncom- 
monly feeble and spread over small areas, this was noticed by me 
and also that the fires this year, instead of as usual raging several 
foct high over large tracts, were confined to small flames licking 
aloug the surface of the ground and soon dying out, [ was 
puzzled and set about trying to account for this. I then noticed 
that the dry stems of thé “ Moyan” did not burn readily, as in 
pluces where these low fires had gone through the jungle the dead 
stems of the “ Moyan ” were stiil standing, only slightly charred 
and the fire had not spread, whereas on the hill tops crowned with 
Engdaing in which “ Moyan” did not grow, the fires had raged 
with their usual ferceness.. 1 can only account tor the fact in this 
way, that the dense growth of the “ Moyan” checked the growth 
of grasses and that the dry stems standing with slight intervals 
between them were nothing like such good fuel as dense masses 
of dry grass and weeds, L also throught, howover, with what trath 
I cannot say, that the essential oil of the ‘Moyan” which gives it 
its peculiar and disagreeable odour, was not inflammable. 1t is also 
to be noted that birds did not seem to be attracted by the extensive 
seeding, only bees were, so that this flowering has had a vory 
marked effect on the wax revenue of this division. 


Cc. W. A. B. 


PYINGADO FOR WOOD PAVEMENT. 55 
Pyingado for Wood Pavement. 


Sir, 

Tn continution of my letter of 16th ulto. published at pay 
452 of tho Indian Forester for December 1894, { forward you the 
note with which Mr Bagley has kindly furnished mo in raference 
to Pyingado. It is unfortunate that none of the approaches to 
Offices which are laid with wood pavement are under the Railway 
branch in Rangoon, as Mr. Bagley’s opinion would then have had 
a more direct and practical value than can bo attached to it rogard~ 
ing tho particular point under consideration, viz., the utility of 
Pyingado for wood pavement, He writos as follows : 

“ We tried the pyingado blocks for paving the flooring of plate 
‘forms and workshops only but not for rond work. As a flooring, 
“the blocks have stood 10 years, wear perfectly, not } per cent requir- 
‘ing removal during that time.” 

“T have no oxporionce of pyingado-blocks in street paving, but 
‘do not know of any Indian timber in ordinary use that can ‘com= 
‘pare with it for hardnoss and durability, and cannot imagine a 
«Potter material for any. work where, these qualities are necessary, 
‘Any statements mado to tho contrary are probably founded on 
‘experiments made with groen unseasoned timber, and that not 
* properly solectad.” 


The whole matter is one that has many other aspects besides 
the mere question of durability ; but this is neither the time nor 
the place—nor have I access to the requisite data in the way of 
official correspondence,—for attempting to discuss the subject in all 
its bearings, Even such a triflg mattor as tho name of the wood 
may possibly count for something in London. Heneo it might 

erbaps be more advisable to bring it to notice and push its intro- 

luction simply as Tronwood, rathor than by calling it by any of 
its Indian names, Pyingado, Irul, or Jamba; Xylia dolabriformis 
would of course damn the chance of the best wood that ever existed, 
so that that depressing scientific name should invariably be sup- 
pressed. 


J. NISBET. 
Denna, 
20th January, 1895, 


Nore,—We certainly think ‘Indian Ironwood’ would be the best name 
for trade purponos. 


How Ep. 
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Rate of Growth of Teak. 


Dear Sir, 


In tho “Forester” for June, 1898, whilst reviewing the 
Forost Administration Reports, 1891-92, you have asked if in Nilam- 
bur Plantations we can beat the dimensions you quote for the growth 
of teak at Makum, viz., height 82 feet., girth 8 ft. 6 inches, girth 
Bft.2 inches, in a plantation 16 years ald, ‘There avo no phunta- 
tions here of that age for comparison. Ina sample acre taken 
from Ist class soil (alluvial) in a plantation 19 years old, the 
two biggest trees measure :— 


(1) Girth at 4in. 6 feot=Aft. Bin. 
Q@) do. =8ft, Ofin. 


The bole of the former is 60ft. in longth, but, there being no use for. 
the branch wood, the full height is not measured. 

It is, however, unfair to make the comparison only for two 
trees, as, if picked out specially, a few trees much bigger could be 
found growing on the outside of the plantation. 

‘As I have measured 28 sample plots, you will understand that 
I cannot at present give you all the measurements, which doubi- 
Jess will find their way to you in time, but the moasuremonts in 
the “ Jubilee plantation ” (1844) are as follows:— 


No of trees per acro, 68. 

No of trees measured 60. 
Average girth at 4feot Gin... 58-64 inches 
+ y at centre 4068 4 

3. height of bole sft. 
7 cubic contents oo we 48°99 0, feot, 
* Annual Increment (current). 

girth at 4feet 6in. 675 in. 


_ There are a number of troes in the plantation over 6 ft. in 
girth of which 31 have been moasnred in order to obtain the rates 
of circumference at centre : circumference at breast height. 

The biggest girth is tft. 8in. with centre girth S-4ft, but 
with a short bole, viz. 52ft. (The greatest length of bole measured 
was 78ft.) ‘The bole at breast height is very much fluted, though 
the flutings do not go far up the trunk, 


_ Nmawpon, P. M. LUSHINGTON. 
24th January, 1895. 
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Rate of Growth of Teak. 


Dear Sir, 


In tho “Forester” for June, 1898, whilst reviewing the 
Forost Administration Reports, 1891-92, you have asked if in Nilam- 
bur Plantations we can beat the dimensions you quote for the growth 
of teak at Makum, viz., height 82 feet., girth 8 ft. 6 inches, girth 
Bft.2 inches, in a plantation 16 years ald, ‘There avo no phunta- 
tions here of that age for comparison. Ina sample acre taken 
from Ist class soil (alluvial) in a plantation 19 years old, the 
two biggest trees measure :— 


(1) Girth at 4in. 6 feot=Aft. Bin. 
Q@) do. =8ft, Ofin. 


The bole of the former is 60ft. in longth, but, there being no use for. 
the branch wood, the full height is not measured. 

It is, however, unfair to make the comparison only for two 
trees, as, if picked out specially, a few trees much bigger could be 
found growing on the outside of the plantation. 

‘As I have measured 28 sample plots, you will understand that 
I cannot at present give you all the measurements, which doubi- 
Jess will find their way to you in time, but the moasuremonts in 
the “ Jubilee plantation ” (1844) are as follows:— 


No of trees per acro, 68. 

No of trees measured 60. 
Average girth at 4feot Gin... 58-64 inches 
+ y at centre 4068 4 

3. height of bole sft. 
7 cubic contents oo we 48°99 0, feot, 
* Annual Increment (current). 

girth at 4feet 6in. 675 in. 


_ There are a number of troes in the plantation over 6 ft. in 
girth of which 31 have been moasnred in order to obtain the rates 
of circumference at centre : circumference at breast height. 

The biggest girth is tft. 8in. with centre girth S-4ft, but 
with a short bole, viz. 52ft. (The greatest length of bole measured 
was 78ft.) ‘The bole at breast height is very much fluted, though 
the flutings do not go far up the trunk, 


_ Nmawpon, P. M. LUSHINGTON. 
24th January, 1895. 
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Palmyras 


Surely Mr. A. W. Lushington in his letter to you about 
Palmyras is very wrong in writing about “black wood” in the 
heart of this tree. I have never known any Palmyra, whatever ita 
age or height, which was black in the centre, except possibly from 


‘ot, 
The “black wood” is always the outer rind or cortex, I should 
say, of the tree, his greater density and blackness of the outer 
art of the tree is due the to direction the fibrous bundles from the 
leaf take, viz. first direct from the leaf-stalk inwards, when being 
full of sap and imbedded in parenchyma they causo the white 
appearance of the centre of the tree which is particularly liable to 
rot, The bundles then tend outwardly, anastomoze, and join other 
and oldor leaf-fibres in the outor part of tho treo. I ‘shall be glad 
to be corrected if | am wrong. 
J.G.F. M. 


Jote.—Mr, Lusbington used the words ‘black wood in their interior’ and 
* black in the heart 


Hon, Ed, 


TIL.-OFFICIAL PAPERS & INTHLLIGENOB. 
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V_-SHIEKAR AND TRAVEL 


A Narrow Shave. 


Somo years ago in the Seoni district, ©. P. I camped at a 
village where a Gond had had his thumb clean bit off by a tiger a 
few days previous tomy arrival. While londing a cart.in the forest 
he heard something rushing at him, turning round and seeing the 
tiger he shouted and stretched out his arm, curious to say, the tiger 
did not make his charge good but snatebing at his hand turned 
tail, The thumb was taken off almost as neat as if an operation 
had been performed. By the application of Neem leaf poultices, 
inflamation was kept down and the man’s hand healed up all 
right but he thought ono euch eseapo was enough for a life time 
and shortly after the Gond settled in a village in the open country, 

This ‘tiger after chawing up some half dozen persons f 
to my gun handled by my native Shikarrie. After several failures 
at “beats”, I tried the plan of feeding bim in a quiet nook 
inside the reserve. I then had a pit dug and from this vantage 

round stripes got his quietus while making a rush on the bait 5 
fo was shot before he conld kill tho bnffalo that was tethered 
in front of the pit, 


ED. 


A Lady's Shikar in Oudh, 


. We hear that during the Inspector-General’s recent tour in 
Oudh, his daughter, Miss Ribbentrop, had some exvellent s ort, 
getting a tiger, a panther and 4 fine stug. She shoots with a 
‘800 Express with 5 drams of powder. We offer her our congrat= 
ulations on her success and our best wishes to her father and 
herself for their approaching tour round the world. 


v7 


Bragantia Wallichii. 
By David Hooper, Government Quinologist Madras. 


“ Alpam” is the name of a sbrub belonging to the natural 
order Aristolochiacew, growing on the western coast of India, 
Rheede van Drakenstein, the Dutch Governor of Malabar during 
the latter pat of the seventeenth century, seems to be the first 
botanist who mentiony this plant, as “alpam" is figured in 
‘Hortus Malabaricus, vol. vi., 28, published in 1686-1703. 
Lamarck, in the botanical portion of ‘Encyclopédie Méthodique’ 
(1788), names the plant Apama siliquosa, but as Lamarck’s know- 
ledge of 1t was wholly derived from the ‘ Hortus Malabaricus,’ it is 
most probable that ‘apama’ isa misprint for ‘alpama,’ and that 
the generic name was intended to be taken from ‘alpam,’ which is 
Rheede’s name. 
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Bartolomeo, * in his ‘Voynge to the East Indies,’ says, “The 
only Malabar plant which I can with certainty call an antidote to 

ison is a shrub about three or four fect in height, named alpam, 
The root is pounded, and administered in warm water to those who 
have been poisoned. A Malabar proverb says,“Alpam ngatta 
Voszam poratta’ (As soon as the ulpam root enters the body, 
poison leaves it.) The poison referred to by this traveller is that 
of venomous snakes, especially cobras, which aro very plentiful in 
the jungles of the western coast. Dr. Ainslie alludes to the plant 
{in “Materia Indica,’ 1826, vol. ii., p. 13) on the authority of Bar- 
tolomeo, and recommends it for further investigation, although he 
had not met with a specimen of the drag, and did not know its 
botanical origin. 

Bengal and Bombay writers on Indian drugs mako little or 
no allusion to ‘alpam,' on account of its habitat being confined to 
the Malabar const and Travancore. Dr. Dymock found the plant 
growing in Goa, and moraly recorded what others had said about 
it in ‘ Materia Medica of Western India,’ and because no authentic 
specimen could be obtained for description and examination, it was 
omittod altogether from ‘Pharmacographia Indica.’ Mr. M. A. 
Lawson, during a recont batanical tour in Travancore, met with 
‘Bragantia in the hill ranges, and has placed some of the roots at 
my disposal. 

Like other plants of this order, alpam has been supposed to 
have virtues in the cure of snake-bite, the juice of the leaves and 
tho root being tho parts used. Drury stutos that the wholo plant, 
mixed with oil and reduced to an ointment, is said to be very 
efficacious in tho treatment of ‘psora’ or inveterate ulcers. The juice 
of the leaves mixed with Vassumbu root (Acorus calamus) the roct 
itself rubbed up with lime-jnice and made into a poultice and ex- 
ternally applied, are the chief modes of administering it among the 
natives. 

Bragantia Wallichii, R. Br.,is a diocious shrub ; leaves oblong 
lanceolate, three-nerved at the base, 5-8 inches by 14-2 inches ; 
flowers in small, irregular, few flowered cymes ; tube of perianth 
smooth, lobes acutish; anthers nine, triadelphous ; pistil short ; 
stigmas nine, radiating ; fruit a capsule (like a siliqaa), slender, 
three to four inches long, terete; seeds one-tenth inch long, 
8-gonous, deeply pitted. 

There are thres species of Bragantia natives of India and 
Malaya. B. tomentosa, Blume, possesses intense bitterness, and 
according to Horsfield is employed by the Javanese as an emmen- 
agogue. 


* Fra Paolino de San Bartolomeo waa born in Austria in 1748, He joined 
the Carmelites, and came ont to Malabar in 1774, where he was successively 
appointed vicar-goneral and apostolic visitor, He remained in India for fourteen 
years, atudying the languages, litersture, and religions of the people. His 
* Viaggio alle Indie Orientali’ was published in Rome in 1796, He died in 
1808, 
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~The roots of alpam are light brown in colour, knotted and 
twisted, about one inch in diameter at the thickest. part, and taper= 
ing. The thin cortical portion is soft and corky, and’ may oasily 
be removed by scraping with the finger nail. ‘The substance of 
the root is tongh in consistence, The odour of tho bruised root 
is terebinthinate, and the taste nauseously bitter, A transverse 
section of the root shows a rather remarkable appearance, although 
the peculiar structure of the wood of the Aristolochias has been 
pointed out by Lindley, Decaisne, Von Mohl, Duchartre, and others 

here are not very evident concentric zones in the wood, but it is 
broken up in a radiating manner into thin wedge-shaped masses 
extending in some instances from the cambinm to the centre of the 
root. There is no proper pith, and the parenchymatous system 
is distributed in alternating layers with the wedge-shaped bundles of 
wood, like exaggerated medullary rays, ‘The wood is yollowish- 
brown, and consists of long wood-cells, with some porous yessels 
Fanning down the centre of each bundle, The parenchyma con- 
tains a large quantity of starch, and is almost white in colour, 

A description of the structure of the wood of Bragantia Wale 
Uch#i with a figure of a transverse section was recorded by Dr, 
Maxwoll Masters in a paper* read before the Linnean Society about 
twenty years ago. The sketch of the section of theatem shows a very 
eccentric arrangment of the wood, with irregular zones extending 
laterally, This indicate: a plant with a scandent habit ; but Mr, 
Lawson's specimens were not of that character, and some sectiont 
of yong stems attached to the roots of these samples showed a res 
gala arrangement of the wood.as from a round stem of an erece 

lant. 
PeviThe powdered Bragantia root yielded some yellow, tenacions, 
resinous substances tq ether, which did not crystallize on standing 
The mass was heated on a water-bath to dissipate essential oil, and 
the residue was treated with ammonia water, which only partially 
dissolved some resin with a yellowish-brown colour, The alkaline 
mixture was shaken with ether, and the ethereal layer separated 
and evaporated, left a soft neutral resin of a golden brown colour, 
giving a reddish-brown solution with sulphur acid, The clear 
alkaline solution was acidified and again shaken with ether. Tha 
ethereal liquid was fluorescent, and left on evaporation a brittle, 
golden-brown resin acid. These resinous bodies wore not analo- 
gous to aristin, found by Dr. Hesse in Aristolochia aryentea, by 

r. Warden in A, indica, and by myself, only lately, in A, bracteata. 

After removal of resins from the powdered drug, rectified 
opie extracted an alkaloid which formed a combination in the 
plant soluble in water, The aqueous solution of this extract, 


* Romarks on the Structure, Affinities and Distribution of the gents 
Aristolochia, with descriptions of some hitherto unpublished Species.” Read 
February 1873. Jcurn, Linn, Soc., xiv., p. 487. 
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shaken with chloroform, afforded a residue containing some resin= 
‘ons matter with an alkaloid. The solution was then treated with 
ammonia, which caused a precipitate, and again shaken with 
chloroform. ‘The chloroformic extract left a pinkish coloured re- 
sidne consisting of impure alkaloid, This was dissolved in acetio 
acid, rendered alkaline with ammonia, shaken with ethor, and the 
ethereal layer loft a whitish residno of almost pure alkaloid. This 
base hud an alkaline reaction, it gave a greenish-red solution in 
sulphuric acid, a yellowish ono with nitric ucid, destroyed the rod 
colour of permanganate of potash, and afforded a crystal lime 
acetate. Acidified solutions of the alkaloid gave precipitates with 
alkalies, insoluble in excess also with tannin, iodine in iodide of 
potassium, potassiomercuric iodide, potassium ferrocyanide, and 

hosphomolybdate of ammonium, ‘The alkaloid and its salts were 
Intensely bitter ; it is probably allied to aristolochine, the source 
of bitterness in certain plants of this order. 

Most of the alkaloid was removed by the spirit extraction, 
only a small quantity remaining in the extract subsequently made 
with water. Tho watery extract also contained a substance which 
reduced Febling’s test, and on allowing the evaporated extract to 
stand for some weeks, some hard, white, transparent crystals sepa- 
rated out, which were related to dulcite. 

The following table gives the results of the examination of 
tho powered root of Bragantia Wallichié or alpam.” 


Neutral and acid resins, and oxt. by ether 1:48 
Alkaloid, ete., ext. by spirit me 8-48 
‘Water extract wee Re 671 
Starch and fibre 1702 
‘Ash 8 : 885 
Moisture, etc., ae ‘ea we 8°01 

100-00 


(Pharmaceutical Journal.) 


A Forest Flora for Bombay. 


‘We bear that a proposal is on foot for the proparation of a 
Forest Flora for the Bombay Presidency and that the work is to be 
‘entrusted to Mr, W. A. Talbot, Doputy Conservator, whose botani- 
cal knowledge is so well known and to whose cocent ‘ List” we 
Fecently drew attention in ovr pages. We hope the roport is 
trne—it is a chance which may be missed, if advantage is not taken 
of Mr. Talbot's special knowledge and qualifications. Woe hope 
oat the work will bo not merely botanical. like the Burma flora of 
Mfr. Kura, but prepared on the lines of Brandis’ N. W.and C, 
Sadia Flora with ful notes on geopraphical and economic points. 
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Fruit Culture on the Himalaya. 


"Tho experience obtained in regard to fruit cultivation on the 
‘hills has now reached a stage at which it deserves to be brought 
under attention for the benefit of those who may be tempted to 
take up the pursuit as a means of livelihood. The industry is still 
in its infaney, but it undoubtedly possesses great capabilities for 
future development, and if carried out under proper management 
should prove to be a source of much profit. ‘Tho demand for 
English frait in India is far in excess of what can now be supplied, 
and it would take many years for {ruit growers in this country to 
experience the disadvantages which growers in England have to 
contond with in the low prices offered during seasons of plenty. 
‘Tho most important_considerations in all attempts to grow fruit 
successfully on the Himalaya are—firstly, a suitable climate, and 
secondly an accessible market. Unfortunately it is not ensy to 
find localities where both of these conditions are combined ; for 
as arale, the best frnit-growing districts aro situated too far away 
from any market of sufficient importance, and fruit growers in 
these parts are at present much handicapped by the difficulties and 
expense of transport. This obstacle may in time become lessened 
as communications are improved. In order to expedite tho dea 
patch of portable fruit it might be possible in some cazes to adopt 
Piro carriage in the same manner as railway sleepers are brought 
down from the leased forests of ‘Tehri-Garhwal. The principal 
markets for Himalayan fruit are, of course, the various hill stations, 
which are situated for the most part on the outermost ranges. At 
some of those hill stations there are Government fruit nurseries ; 
and a considerable quantity of frnit is raised by private entorpriso. 
But the climate of the outer ranges is too uncertain ; favourable 
seasons may occur occasionally, but in the long run fruit growin, 
there is fonnd to be too precarious an occupation to be depended 
‘upon asa means of livelihood, Thanks to Mir, Coldstream, lately 
Deputy Commissioner of Simla, wo are now in possession of some 
extremely valuable facts regarding frait culture in Kulu and in 
the neighbourhood of Simla. Mr. Coldstream has for several 
years taken much practical interest in the subject, and ho has now 
put together in printed form some very useful information con- 
sisting of notes contributed by a few of the most experienced 
growers in Kulu and elsewhere in the Punjab. The results, as 
far as they go, are decidedly encouraging. 

A great variety of frnit can be grown in Kulu owing to 
difforences in elevation. Apples, pears, plums and cherries succeed 
best at the higher altitudes, ie, at or above 6,500ft.; at about 
one thousand feot lower is the proper elevation for upricots and 
peaches, whilst oranges, grapes and figs can be grown to best 
advantage between 8,000 and 4,500{t. above tho sea, Apples and 
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pears are grown to great perfection in Kulu, Consignmonts of 
these fruits are occasionally received in Simla during the autumn 
months, and many persons there can testity to their excellent 
quality. Captain “Lee says that most of tho’ varieties of English 
and American apples that he has tried have succeeded at Buutlrole 
(5,000ft.) Captain Banon, writing from Mananli, the elevation of 
which is 6,400ft, says:—“ All the English varieties I have yet 
experimented with have answered admirably They seom to improve 
as regards flavour, size, and colour, and’ usually ripen a month 
earlier than in England....Some English apples, as for instance, 
Cox’s Orange Pippin, which is considered the most delicious apple 
in England, the soil und climate of this pluce seem to suit perfoctly; 
and if one grew apples simply for profit one should grow nothing 
but this sori for the Simla market,” Mr. Donald of Dobi reports 
very favourably of the apple trees in his garden, the elevation of 
which is about 4,000 ft. only above the sea, Buds from English 
varieties were put on to indigenous trees, and the stocks being large, 
the trees fruited after four years, and have ever since borne heavy 
crops every altornate year Pears do well at Manaali, but not as 
well as apples. Captain Banon says that the indigenous medlar 
pear called shegal (Pyrus Pashia), and which is abundant in Kulu, 
‘answors admirably as stock for English pears, medlars, and 
qnincos, If anything, this place is a little too eold for poars in 
somo years....Louise Bonne of Jersey is the most profitable pear 
to grow here for market, through Marie Louiso and William’s Bon 
Chrétien also grow well and with a superior flavour to the frait 
grown in England,” Mr, Donald of Dobi says that pears budded 
on ‘the quince stock aro the most prolific and can stand more 
moisture, 

‘That the apricot grows abundantly all over the hills everyone 
knows: it might, in fact, be called the potato of the Himalayas, 
but the ordinary kind would not attract the palate ofa gourmand. 
Mr. Carleton’s experiments with Kashmir apricots at Ani, a village 
in Kulu_at 3,500f, have proved a remarkable success. He 
says—The uative apricot in this warm valley was not prolific, 
and from analogy, we concluded that the place was too warm for 
the Kashmir or English variety. We, however, introduced 10 
trees from the Government Gardon at Lahore. Thoy grew very 
vigorously and began to bear fruit the fourth year. “They are 
even more prolific than the native variety in Kulu valley. The 
fruit ripens abont the 15th or 29th of June. T shonld advise the 
extensive cultivation of the Kashmir and English apricot in all the 
lower hills, The successful introduction of the famous Kashmir- 
American frait drying machines into Simla would enable enter- 

rising persons to establish a very profitable industry in preparing 
Tied apricots for the Indian markets.” Captain Banon notices 
this important difficulty in regard to the caltivation of the apricot, 
“For several years past,” he writes, “I have noticed that the first 
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ripe apricot and the monsoon rains arrive together on the same 
day. The effect of the rain is to wash all the flavour out of the 
apricot, causo the fruit to split open, and prevent its ripening 
properly. Sometimos, after the first burst of the monsoon, we got 
ten days or a fortnight’s fine weather, when the apricot ripens 
perfectly and is not wanting in flavour, Iagree with the Revd. 
Mr. Carleton in thinking that good varieties of the Kashmir, and 
perhaps English, apricots might be introduced into the villages,” 

r. Coldstream, in an editorial note of his report says =» 
eaches of excellont quality have been grown by Mr. Carleton at 
Aniin Kulu, from peach stones imported from America without, 
grafting, American peach stones have been imported in consider- 
able quantity and distributed in the Simla District and elsewhere, 
Inquiry was mare of Mr. Carleton in August 1893, regarding some 
remarkably fine peaches sent by him {o Simla.” Mr. Carleton 
coplied :—“ Nine years ago we received from Philadelphia some 
peach stones taken from @ variety of very choice peaches. Wa 
planted them here and nearly all germinated ; with one exception 
thoy wore all transplanted toa rocky and rather poor soil ; one 
was left. in a rich soil whore it germinated, and has never had any 
‘cultivation whatever and is now double the size of the others that 
were transplanted to a poor soil. All these have been muiched and 
highly cultivated, but still remain somewhat, stunted ; all bear the 
finest fruit. Some of tho peaches have measured more than 10 
inches in circumference ; most of them are superior to the fruit of 
‘the grafted trees sent from Amorica. They began to fruit when 
four years old.” ‘The common plum of the hills, usually known as 
** Aru Bokhara,” is abundant in Kulu, and does very well, Capt. 
Banon says, as stock for English plums, which thrive weil and bear 
early and heavy crops. He also states that cooking-plums improve 
so much in flavour and sweetness that they become in reality 
dessert plums, Captain Lee also reports favourably on plum cnlti« 
vation at Bundrole, As to cherries, Captain Banon says :—" All 
kinds of English cherries, red, black, and white hearts, ripen well 
here ; but, if anything, the climate is a little too warm for them, 
They ripen, as a general rule, early in June, and are the first fruit, 
to come into the market. They would not be very profitable to 
grow as they do not bear carriage well. If the Post Office were 
to halve their rates for the parcel posta good trade might be done 
with the more perisbable fruit; but at present few people can 
afford to pay 8 annas a seer on consignments of fruit, dough they 
would be willing enough to pay 4 ennas” The wild cherry is 
naturalised in Kulu and can Pe osed as stock for English kinds, 
Grupes, especially tho hardly American sorts, have been found to 
do well with some time and trouble. They would certainly be a 
remunerative crop. An important point with regard to vine- 
culture in this countey is to secure early varieties which will come 
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into hearing before the advent of the heavy monsoon rain, or late~ 
bearing varieties which will give fruit after the rains are over. 

_ Ineonnection with frnit growing, we must not omit to tako 
account of the walnut, a tree the growing of which ought to be 
encouraged by every possible means, not only in Kulu, where it 
grows to perfection, but throughout the Himalayan Districts. 
Mr. Carleton observes that in former times in Kashmir, Chumba 
and Kalu, the only use of the frait was the production of oil to 
adulterate ghee. ‘But now the demand for walnuts in the plains is 
greuter than the supply. Captain Lee says he has nover seen finer 
walnnts than those grown in Kulu, In daanesre beyond Chakrata, 
they are also very fine, especially the thin-shelled ‘variety. Con- 
sidering how easily the fruit can be distributed to distant markets, 
walnnt enltivation’ ought to prove a vory profitable undertaking. 
The chesnut is anothor tree of which it is “very desirable to extend 
the cultivation in the Himalayas, but the difficulty is to find a soil 
and climate where they do well. Sir Edward Buck has devoted 
much trouble to encouraging the growth of this tree in the neigh- 
bourhood of Simla, 

Mr. Carleton’s experiments with oranges in Kulu have shown 

that the Malta Orange can be grown successfully on the lower hills 
up to an elevation of 4,500 fl. “In California,” he says, “ orango 
cultivation is extending up to the rich valleys of the Pacific slopes, 
‘and [see no reason why in these lower hills, orange cultivation 
should not be a suecess. [ learn that oranges sold from the Gov- 
ernment garden in Gujranwala, and other gardens, usually fetch 
from 5 to 8 rupees per hundred, and it is quite certain that 
Maltese oranges sont to the Simla market in April, when there 
is little fruit for sale, would fetch Rs. 8 and perhaps Rs, 10 rapoes 
por hundred. Anorango treo 8 years old that gives an annual crop 
of over 200 oranges could give the owner a profit of 16 rupees, and 
that only on 10 feet square of ground.” 

Many other kinds of fruit can be grown successfully in Kulu, 
such as strawberries, gooseberries, currants, raspberries, figs, &e., 
but they aro all of too perishable a nature for safo carriage to the 
nearest market. There is no reason, however, why they should not 
be preserved either as jam or bottled fruit, and the same suggestion 
would apply equally to peaches, apricots and pears. The art of 
preserving fruit is ‘one quite apart from that of its cultivation, and 
Toquires a very different kind of experience. These two industries 
might, however, be undertaken by a company employing experts in 
each department, and such a business, if properly managed, could 
not fail to be a vory profitable one. Tnstead of importing year by 
year enormous quantities of jams and bottled fruits, India ought. 
in reality to become an exporter of such things, Even now, some 
of the jams made by natives at Simla and other hill stations, are 
very far superior to much of what is imported from England, 
Excellent liqueurs can be prepared also from peaches, apricots and 
cherries grown on the Himalaya, 
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Thero are many other localities on the Himalaya besides Kulu 
where fruit cultare and frait preserves might he undertaken with 
rofit. The most important existing fruit orebards are those at 
ahasu near Simla, which were started about elven years ago, ‘To 
Mr. A.O. nme and Sir Edward Back their existenco and contine 
nous development are duo, and they are now in a flourishing condi- 
tion under the control of the Simla Municipality. These and the 
Government Gardens at Mussoorie and a few nurseries under the 
charge of the Forest Department, are the only establishments where 
any results are periodically made known, and vory few of these 
reports come under the eye of the general public, “Excellent fruit 
is grown in many private gardens in British Garhwal and Kumaon, 
There are Government nurseries near Ranikhet, and the fruit cars 
dens at Julna near Almora, have long been famous for the excellent 
uality of the fruit produced there by Messrs, Wheeler Brothers, 
Wo have not mentiqned ‘Bashmir, which country alone might in 
time be made capable of supplying the whole of ‘India with ‘fruit, 
But in order to render frnit culture on the hills more attractive as 
an industry for private enterprise, co-operation ia required, and this 
would undoubtedly be brought about by the existence of a journal 
which might be started so as to include the whole subject of fruit 
culture and fruit preserving, in the plains as well as ‘on the hills, 
Such a periodical would serve ns a continuous record of results, as 
well as medium for profitable discussion. By way of summary 
it may be stated : firstly, that the present condition of fruit cultars 
on the Himalaya gives promise of great future development, 
Secondly, that persons, either individually or as a company, desiving 
to inke it up as an industry, would not fail to find it a’ profitable 
undertaking by combining with that business the manufacture of 
jams and othor proparations of preserved ifruit ‘Thirdly, that in 
order to cxcite intorest, in the subject, and to induce compotent 
persons to take up the industry asa means of livelihood, the slart. 
ing of a. periodical journal is a desideratam.—(Pioncer, December 
12th, 1894.) 


Lopping Tree Branches, 


The question whether the owner of an estate bas the right to 
lop the branches of trees growing on his neighbour's property but 
extending over his own, has just been settled in the decision in the 
case of ‘Lemmon vs Webb” which we quote. 

“This was an appeal before the Lord Chancellor, Lord Mao- 
‘ naughten, and Lord Davey from a decision of the Court of Appeal, 
‘ reversing a judgment of Mr. Justice Kekowich, who decided in 
‘favour of the presont appellant. In 1869 the appellant parchsod 
*a property called Malquoits, situated near Guildford, in the county 
“ of Surrey, and comprising about twenty-one acres, and in 1879 be 
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* purchased another estate, called Ewliurst Place, of about 106 
“acres, the boundaries of which marched with those of Malquoits. In 
©1878 the appellant sold Malquoits to the respondent, At the time 
¢ of the purchase by the Fespoudeut of the latter property, there were 
“growing on the boundary of the two estates, but upon the land 
* of Hwhurst Place, a number of large timber trees, the branches 
* of which overhung the land and soil of Malquoits, The respon- 
“dent, without giving any notice to the appellant, after he took 
possession of Malquoite, proceaded to lop off the branches of the 
* trees that overtinng. his land, whereupon the appellant instituted 
«the present proceedings with the object of obtaining a declaration 
“that the respondent was not entitled to cut any branches of the 
« appellant’s trees which overhung the respondent's land when such 
* overhanging had continued for many years, for an injunction to 
« restrain the respondent from cutting the branches, and for dama- 
«gos. The action was heard before Mr. Justico Kekewich who 
‘ordered the respondent to pay the appellant the sum of £5 
* damages and costs, The respondent having appealed, the Court of 
* Appeal reversed the decision of Mr. Justice Kekewich, and gave 
« judgment for the respondent, The appellant now sought to have 
«the decision of the Court of appeal reversed, contending that notice 
« was necessary before the branches could be cut. 

‘At the conclusion of the arguments for the appellant, their 
* Lordships dismissed the appeal, being of opinion that the respon- 
dent was not bound to give notice before abating the nuisance, 

* Appeal dismissed with’ costs.” 


The Deterioration of Scotch Pine. 


It cunnot to doubted that the question, “Has Scotch pine 
deteriorated in quality during late years?” requires still farther 
elucidation, It is asserted in the Scottish Arboricultural Society's 
"Transactions that subsoil has a good deal to do with the degenerate 
appearance of some Scotch pine plantations, and two cascs aro 
cited in support of this theory, Bofore accepting this, however, it 
might be advisable to investigate still further into the nature of 
the tree itself, also somewhat into the history of its cultivation in 
Scotland. In my estimation, no tree at present in cultivation is 
s0 accommodating as to soil and situation as the native Seotch pine. 
Provided the ground is drained, it will produce timbor of the very 
best qnality and dimensions on stiff, clayey soil. I have seen it 
Jugnriating equally well on a sandy oil and subsoil, and on a 
tenacious bottom. Take, for instance, the light, sandy soil of 
Morayshire, where you can soe a large extent of Scotch fir grow- 
ing well, and on the other hand the tenacious clay of Bast Lothian, 
comprised in that belt of land intersecting the county from east to 
wost—say from the village of Garvald to that of Pencaitland, 
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where there are some fine Scotch fir growing. The timber, age 
considered, cannot be surpassed for weight and redness of quality, 
and growing too, on a soil which taxes the genius of the very best 
farmer to work in certain seasons. With regard to Scotch’ pine 
assuming # coarse, naked habit at certain stages of their growth, 
may this not arise from the presence of too much moisture in the 
subsoil and not from any fault in the soil itself? I have seen, 
particularly aftor a severe thinning on damp soil of this descrip- 
tion, the Scotch fir assume a weakly, straggling habit, and never 
regain its wonted vigour, ‘The Seoteh fir hag a decided tendency 
to run to branches when allowed space, and that, too, on the very 
lightest soils ; one of the most notable examples falling under my 
own observation was a plantation near tho river Spey. Part of it 
for some purpose or other had got a very severe thinning at one 
time ; the remains of large half-decayed branches pointing out in 
all directions from the stems bore amplo testimony that the growth 
at one time had taken lateral direction, and it was only after 
natnre had time to partially work a cure that the plantation was 
beginning to start away witha vigorous upward growth. The 
native pine adapts itself readily to any climatic influence; if 
planted at a great altitude and on an exposed situation, it lives to 
a great age, and remains perfectly healthy, though only arriving at 
amere bush, In the same publication, it is said that “the native 
Scots pine when planted in the south does not succeed well, axoept 
occasionally in moorish localities.” I could point out somo very 
fine Scots fir in the south of Scotland, and when it gets leave to 
mataro, arrives at first-rate dimensions, but this part of the country 
has been long opened up to trade, hence the timber as a rule is 
much earlier cut. I am led to believe, however, that Pinus 
ayluestris horizontalis had a much wider geographical range in 

cotland at one time than it has at present. There can be no 
doubt but that large tracts of it existed ata much earlier period 
in the south of Scotland. Wheredid the supply of timber come 
from that built sach towns as Edinburgh and Leith previous to the 
boginning of sixteonth contury—for it mast be borne in mind that 
pret to that date they were largely built of wod? There are 
ouses still standing supposed to have been built about that 
time, and wooded with Scoteh fir ; indeod, if I mistake not, Holy- 
rood palace which has been re-roofed, was formerly timberod with 
Scotch fir, which had been obtained somewhero in the neighbour- 
hood, having stood for upwards of two hundred years. Now, since 
the north of Scotland has been opened up tho same as the south, 
and where the process of cloaring is being carried ou to a large 
extent, the seed of the true variety will overy year become more 
dificult to got, and Scotch fir may ultimately in many cases 
decline in ality in the north as it has done in the south. The 
selontion of seed is everytiing in this quostion. In the south, 
where this has been carefully attended to, the reward has been 
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ample, Tho complete success of many fine Scotch fir woods int 
the south of Scotland can be traced in the first instance to the 
care bestowed upon solecting the trno variety, which can only be 
secured in any quantity, from the natural forests in the north, 

It might not be out of place here to mention that there is 
such a thing in forest nosology as the “larch disease”; the disease 
is clearly traceable to the effects of our climate upon this foreign 

lant. Itis exactly the case with the Continental also Scotch fir 5 
it is not suited to our climate and can never be compared with the 
native, the one which Nature bas, with her own unerring hand, 

lanted as the tree of the country. Some of the foreign Scatch 
Es, however, is not s0 unsnitable as others, but the best of it should 
be rejected unless for planting on dry, sheltered ground. Having 
had some experionco of its early treatment in a small way (thera 
boing a home nursery of two acres under the writor’s charge), T 
would reject it for no other reason than tho percentage of deaths 
which occur in the nursery if the season is wet A great amount 
of this seed is imported overy yoar: it isa regular trade, I could 
buy it at Hamburg by the ton at a tremendous reduction compared 
with our own. 1 believe that the importation of seed is the chief 
enuse of the languid, degonerate, appearance of many Scotch firs, 
Tn plantations of 20 and 80 years of age it could be distinguished 
this wintor ata considerable distance, growing along with tho 
native pine, with the seed of which it had been mixed, by its 
brownish tinge and straggling head. Tho Continental Scotes fir 
doos not succood either at a high altitude ; indeed, I think in its 
native habit it does not reach to anything like the same high rango 
as our own, Tho truo native Sots’ pine 1s tho safest treo to plant— 
it is the tree of the country—it is exempt from all climatic in- 
fluences or diseases. It has boon said that Scotch fir will succeed 
on any kind of soil, and in spite of all the ory about soil, subsoil, 
and climate, I have seen nothing yet to refute this statemont.— 
(W.W. R: in Vimber Trades Journal) 


Afforestation in England. 


In the interesting lettor which we published yesterday, Mr. 
W. R. Fisher, of the Royal Indian Engineering College at 
Cooper’s-nill, called attention, not for the first time, to the import~ 
ance of the subject of afforestation, Our readers may remember that 
this question was ventilated in our columns last winter, and on the 
strength of the information that reached us, we asked the Govern- 
ment to make inquiry as to the best means of developing a great 
and neglected source of national wealth and a highly important 
industry. Nothing, howover, lias boon done so far as wo are aware, 
either by the Commissioner of Woods and Forests or by the Board 
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of Agriculture, in the wry of collecting data or conducting experi 
ments. We may be excused, therefore, for returning to the subject, 
and for urging once more tho vital importance of a national plan 
of forestry. What are the fucts of the case? Dr. Seblich, the 
eminent forestry expert, estimates that half the waste lands in the 
United Kingdom could’ be profitably laid down as forest land, 
There are 26,000,000 acres of these waste lands, and if we were to 

lant only 6,000,000 acres we should obtain, aceordiny to Dr, 
Beblich, “in the course of time, a sufficient supply to replace out 
annual import of timber. But not only do we refase to plant fresh 
tracts of woodland : we are allowing our national forests to deterio- 
rato yonr by year ; privato forest lands are troated on no svientifie 
plan, but their fate is decided for the most part by the exigencies 
‘of the landlord’s pocket. 

‘As to tho profitableness of planting our waste lands, the 
experts are agreed. Care would have to be exercised in selecting 
the species for the yarious soils and situations, and trained foresters 
would, of course, be required to look after the trees, In forty 
years’ time, however, the return upon the outlay wonld be a hand« 
some one. Mr, Fisher tells us that large plantations in Wales 
produce £90 per acre in the course of fifty-six years. In the inter 
view which appeared in our colamns last December, Dr. Schlich 
said, “Ihave calculated that a return may be obtained from all 
kinds of land, and it comes out, reckoning every possible outlay 
and including compound interest on the money invested, at the rate 
‘of about two and three-quarters per cent profit. As for the nature 
of the land which can be rendered profitable by afforestation, almost 
any kind is useful which can be obtained for £10 an acre, and that is 
always worth putting down in Scotch fir.” Obviously, then, the 
State would stand to lose nothing by taking in hand the waste 
places and the unprofitable tracts of country, which might as well 
be ut the bottom of the sea for all the good they do. Great Britain 
is, indeed, the only civilised country where it appears to be neces- 
sary to argue this point. In India, the Government have a fully- 
equipped forestry department. The French have a great school 
of forestry at Nancy, and Germany and most other European 
countries have their uwn forestry schools, Nay, our own Legisla- 
ture is favourable to the principle while it remains indifferent to its 
application ; for in 1887 a Select Committee of the House of 

ommons, presided over, if we remember aright, by Sir John Lub- 
bock, recommended the establishment of a Forestry Board and 
national school in England. ‘These schools might, perhaps, count 
for little in themselves but foreign Governments are by no means 
‘indifferent to the dractice as well as the theory of forestry. The 
planting of the Landes, which was hegnn in 1789 has cavered the 
vast desert of sand between the Adour and the Gironde with 
magnificent pine forests, and added £40,000,000 to the wealth of 
France, And this splended piece of reclamation, though the 
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greatest work of the kind, is only one of the many instances in 
which—to our shame be it said—other Governments have shown 
themselves superior to ours conserving and developing the national 
possessions. In spite of onr taste for political economy and the 
gospel of thrift, we somehow manage to run throngh our national 
capital withoat much regard to the needs of the future. The time 
hus come, we venture to think, to ory “stand” to this passion for 
turning everything realisable into ready money when the greed of 
commerce or the fancy for possession clash with the sound princi- 
ples of public trasteaship, And in no respect is this more true 
than in this matter of afforestation. 

We cannot imagine a better opportunity than the present for 
the inception of a scheme of afforestation worthy of this great and 
woalthy State. It is not necessary that all our enterprise and 
bravery should be spent abroad, or that capital should rust in the 
banks for want of enough Indian railways and African companies to 
absorb it. Here, at home, is a splendid opening for enterprise, ad- 
ministrative ability, and money thatis goiaga begging. Landlords 
aro soarching eagerly for persons to buy their lands on almost 
any terms ; agricultiire, it is assorted, is in the sorest straits, dying 
for want of enterprise and backing, and unable to afford more than 
the barest living to the mannal workers ; the villages have jnet. 
received their charter of Government, but the villagers want bread 
and houses, and some sort of prospect if they aro to use it; and in 
the great towns every winter throws multitudes of people out of 
employment, whilst the oxacting and unhealthy conditicns of life 
press more and more heavily on the masses of the people. If the 
statesmanship of Groat Britain is not equal to turning such a situa 
tion to worthy purposes, if it prefers to follow the old fatalism 
wherever it leads, there is nothing more to be said for the present, 
oxcept that we must grow new statesmen as fast as possible who 
san interpret the needs of the country. But we refuse to believe 
anything of the kind. The workers are waiting and pleading to 
begin. The pioneer work of afforestment can be Iinderteken 
without any special training; a town labourer can do it as 
well as a countryman with the slightest practice; it can be 
done in winter, except when the ground is freezing, as well as in 
summer; and year by year as the underwood grows and the 
saplings shoot Xp, the new industry will call for more labour, while 
it sends its fresh’ enrrents of sap through the old country, No 
doubt there will bo initial difficulties to got over, as thore are in 
every untried scheme. Bat there are difficulties in the present 
situation too, The process of transforming rural England into a 
cover for game is not without its difficulties, The congestion of 
misery, sickness, and lack of employment in the great luwns is a 
standing difficulty. The payment of poor rates and the adminis- 
tration of a Poor-law on the cul-de sac pattern is a difficulty. We 
ask the Government, thorofore, with confidence, to take up this 
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westion, and to desl with it im no mean or poddling way. Let 
them decide to cloth the bare places where thistles and weeds are 
growing, the grimy tracts of the Lack conntry and the wide 
moorlands, with the green trees which should be the heritage of 
every country, the trees which Mr. Auberon Herbert reminds 
tag are as necoseany Lo the beauty as they are to the proper utility 
of the country, Let them put spades into the bands of the worke 
leas labourers in town and country, azid'Send them forth to plant 
the lands which have been stripped of their forests, and so hel 

to bring back something of the old surroundings and the oll 
spirit of the times when our land was known as Merrie England. 

aily Chronicle, 27th December, 1894, 
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Statement of average selling rates of timber and bamboos in Meerut, 


‘Cawnpore, Bulan 


jahabr, 


ending ‘Slet December, 1894. 


jareilly, and Moradabad for the quarter 


Timber Scantlings | Bamboos per 100 
por score, sores, 
Deseription. ates Ke 
Rewarks, 
From To Frow To 
MEERUT, IR. A. P| ROA. P. IR. A. Pa, A, PL] 
Bal 10’ Tora (Poles) 1000 200 
Bel& Sain, &c., Kuries, !! 
atx 4" | 2500 4000 
Bal bed poste, 7' x 24” x 24" 1280 1500 
Bamboos 9° to 10’ per 160 
scores ae 3500) 10000 
CAWNPORE. 
Sal 10’ Tors (Poles) a} 480 640 
Sal, & Sain, Xc., Kuries, 12’ x 
Bx 4” - | 2000 6000 
Sal bed posts 7’ x 24” x 24” ». 11000 1280 
Bamboos of 9’ to 10° por 100 
senre os 3000) 6000 
BULANDSHAHR. 
Sal 10’ Tors (Poles) 
Sal and Sain, &., Kuric 
12) x5" x 4" 
Sal bed posta, 7’ x 24" x 24” 
Bamboos of §’to 10° per 
wcore 3000) 5500 
BAREILLY. 
Sal 10’ Tors (Poles) 1000 
: u 500 3500 
Sal & Soin, &o.,Kurles, 12" {9° 9 5 { Boe 
4000 800 
Sal bed poste 7'x 24" x24”... 1500 
Bamboos of 9’ to 10’ per 100 | 100 0 
e20re a - 5000/1370 0 
MORADABAD, 
Bal 10’ Tora (Poles) ws | 2000) 2 
Bal & Sain, &c., Kuries 12’ x 40.0 
a -{3000] 6 00 
Sal bed posts 7' x25 "x29" : ee 
Sal hed poste 7x2 ea oso} oloo] 3. igi 
score ~ | 5000/7500 


CHURCHILL AND SIM'S CIROULAR. 81 
Churchill and Sim’s Circular, 
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Manooany-Matapar.—Several small parcels, which had been 
held as unsaleablo for upwards of two years, were cleared by un- 
reserved auction at the eud of the year. The disastrous prices 
realized, averaging barcly 13d. per foot, furnish very forcible 
evidence to shippers that this wood is not appreciated here. 

Cepar.— Only one small parcel came from Malabar, but the 
logs, being large, brought fair prices, and it is only sound, straight 
logs, of large sizes, which are likely to sell well. 

Papovx.—The consumption of this wood has not extended so 
much as was anticipated, the demand for the United States serious- 
ly declined, and the probability of inerensed use in the homo trade 
was prevented by the low prices ruling for Mahogany, ‘These 
circumstances resulted in an accumulation of stock, which is now 
heavy, and a decline in prices to from 2s.6d. to 8s. per foot cube 
for planks and logs. 

Roszwoon.—Fast India, Old stocks are gradually cleared, 
but at low prices, which showed that no improvement all through 
the year. baly two small parcels arrived, and these having been 
placed, importers are now without stock ; but shipments should be 
small and consist solely of large, sound logs of good colour, 
Quotations are from £5 to £8 per ton. 

Sarinwoop.—Figury logs brought good prices, but there was 
very little demand for plain wood, ouly threo small parcels (together 
81 logs) were imported, no planks or boards came forward, but 
thoy wero not needed. Quotations for logs ure from 6d. to 12d. 
per foot. 

Hnowy—East India. Only two small parcels came forward, 
and these being above average in colour and soundness, sold woll ; 
there is now no stock on hand, so that_moderate shipmenis of really 
good lots would find ready buyers, Quotations are from £6 to £8 
per ton. 

Easr Ixpian Teax—The importation of timber and planks 
has beon :— 


1888. 1889, 1890, 1891, 
12,270 loads, 19,407 loads. 16,000 loads, 16,588 Toads, 
and the deliveries 16,618 ,, 15,899 ,, 17,140 ,, 14371, 
1892, 1893, 924, 


7,923 loads. 12,687 loads. 9,849 loads, 
and the deliveries 10,4554, 12,646 ,, 10,620 
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There is nothing satisfactory to report of the London Markot 
for Tonk during 1894, this finost of woods having remainod at low 
and very stagnant level of price from one end of the year to the 
other, and even this cheapness having failed to check a ve 
decided falling off in the rate of consumption. The market. stocl 
has been kept low all the year by a judicious moderation in the 
shipments both from Burmah and Siam ; the latter continue to. 
grr in favour as the excellence of their quality and conversion 
ecomes more practically known. 
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The Reproduction of High Forest—(Cont,) 


(By Mt. Ch. Broillard in the Revue des Haun et Portts,)! 


As to the arrangemont of tho coupes by area ina forest troated 
on the uniform system of successive regeneration fellings, it is 
obvious that in the case of a compartment in which each coupe 
passes over the whole area that the case is met by retarning simply 
at intervals of five years. It is also clear that if we were dealing 
with five similar compartments, a coupe could be made each year, 
one in each of the five compartments successively, until the exploite- 
tion of the whole was compete, viz., for 20 years. 

As to whether the yield of these coupes would be more or less 
equal would depend on circumstances, but it is easy to see that in 
any case a good coupe would be made every year ; in the 19th just 
as in the th or the 15th, or any other year. The relation of the 
values of the different coupes depends nob only on the number of 
trees but also on thoir value, The second coupe would, of course, give 
less trees than the first, and so with the others, each would give less 
than the preceding one. But if in each successive coupe the 
worst trees are chosen, it is possible that the values would equalize 
themselves, sometimes even the value increases. For the present 
L restrict myself to stating this fact. 

At the end of 20 years then, the exploitation of the five com- 
partments will be complete, just in the same way as one would 
complete the exploitation of a small coppice working circle, But if 
we have 20 high forest compartments, we can, after exploiting the 
first five in 20 years, set aside five others for the next 20 years, 
and so on, taking 80 years to finish the whole, and similarly 100 
years in the case of 25 compartments, or 120 years for 30, makin, 
each year a good coupe, good in a sylvicultural sense, and attonde 
with ‘valuable results on the crop. 

This then is a simplo method of fixing by means of a small 
number of equal coupes (he working by area of a forest treated on the 
uniform system of successive regeneration fellings, for it is always 
easy to divide it like a coppice into 20 or 30 compartments. This 
too fulfils the promise I made some two months ago to indicate the 
best method of removing each year approximately the 20th or 30th 
part of the material of a high forest crop. 
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There are several other methods of udupting the working to 
different forests. I mentioned one in the “ ‘Fraitement des Bois,” 
p. 258, which is as follows :—-If it is desired to exploit. two principal 
coupes each year instead of one, this can be done by making the 
number of compartments equal to one-half the number of years in 
the rotation. 

In the forest of Darney, worked on a rotation of 160 years, 
each working circle is divided into 80 equal compartments, By 
locating the first felling successively in each compartment in the 
odd years 1895-97-99, &c., and the second felling in the same com- 
partments in the even years 1900, 1902, &e., the working plan is 
complete. The third ‘felling follows the first 10 years’ after in 
1905, 1907, &c., and the fourth similarly follows the second in 1910, 
1912, &e, From the tenth year twa coupes are thus regularly 
exploited each year, 1st and 3rd, or 2nd and 4th, The coupes like 
the compartments thus go in pairs, which seems an excellent and 
simple arrangemont. . The order of the felling is easily seen from 
the following table showing the arrangement of the coupes in 


pairs : 


Ist and 3rd frllings. 2nd aud 4th felli 
‘Your of tho felling, : itive 
Compartment, Compartment, 
1895 1 
6 a 
7 It 
8 Be 
9 i 
1900 oe 
1 iv" 
2 ae 
3 Vv 
4 es 
5 
6 
7 
8 
9 
10 
uv 
12 a 
13 x 
av zs 
15 XI 
16 a 
WwW 
18 ie 
19 vi 
1920 M 
2 
22 
23 
24 
2 
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‘The blanks left where no fellings are provided for the first few 
years will often be filled by compartments which are in course of 
exploitation, and the table will thus be complete and the yield 
sufficient from the commencement. The typical arrangement of 
tlie coupes in_a High Forest would be that in which the forest is 
divided into the same number of compartments as years are required 
to produce an exploitable crop, and which provides each year a 
Ast; a 2nd, a rd and a 4th felling, each passing from one compart- 
ment to the following one. The fellings following each other at 5 
or P hiait interval in the same compartment, it is as easy to 
regulate them as it is thinnings, One may almost say there is 
nothing to anticipate, once the exploitations are started one simply 
has to follow the order. ‘This ideal is sufficiently easy to realize in 
the high forests of the plains of France, Leaving this ideal we 
aro well aware that it may be necessary to return a fifth time in 
several compartments to remove some of the trees reserved in the 
fourth eoupe which would otherwise deteriorate. Again, it may 
happen that occasionally one of the four principal coupes has to 
be reduced in a given compartment, or even posiponed altogether 
on accomnt of the insufficiency of the reprodaction, or for some 
other reason. ‘The sequence of the fellings undergoes from then 
a delay of five years in that particular compartment, but the 
general order is not affected. ‘The record of such facts, together 
with the number and volume of the trees exploited from each 
compartment at different times, will form the history of the com- 
partment, each of which thus becomes an experimental plot. In the 
course of time it will be easy to follow fhe events of the past, 
and the phenomena peculiar to the forest and the different 
parts of the forest will manifest themselves as time goes on. The 
record thus kept up, as has been done since 1881 tor the Forét 
de Haye, will show by simple and numerous facts what has been 
the production of the soil, what system of culture is suitable, and 
what modifications it may be necessary for the working plan to 
provide, These will probably be just ax simple us the main pro~ 
visions, 

If working by area is easily applied to high forest of leafy 
species and pines, it is equally alaptable to silver fir forests, aud 
particularly so when beech, spruce, Scots pine or other species 
are mixed in the crop. Sometimes one is at a loss to know how to 
set about obtaining a satisfactory reproduction in such forests 
without exposing the whole tract to the ravages of storms, 

Generally, the system which offers the best chances of success 
will be that whieh provides for the removal every six years of one 
silver fir in five, one beech or sprace in three, and one pine or 
other species in two, in the same way as one would remove one 
oak in four if the oak were represented, Supposo, for example, that 
there were 300 trees per hectare, 100 silver fir, 100 beech and 
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100 Scots pine, the first coupe would remove— 
Silver fir, | in 5, the least promising 
Beech, 1 in 3, the most spreadin; 

Pine, 1 in 2, those with the smallest crown ae 50 

There would then remain 80 silver fir, the best; 67 beech, 
the straightest, least spreading; and 50 pines, those with the best 
crowns, all characters valuable in themselves as well as for the pro- 
duction of seed. 

Six years Inter the next coupe would remove 16 silver fir, 
22 beoch and 25 pines, choson'as in the preceding operation 
The third coupe would remove 13 silver fir, 15 beech, and 13 
pines, and finally the fourth 10 silver fir, 10 beech and 6 pines. 

There will this remain finally some’ 40 young silver fir, 
20 smull beech, and some half dozen well grown pines, to cnrich 
the new crop, with which all or most of these will be able to as- 
similate thomeelves. Tf not, a fifth coupe would dispose of such trees 
as were likely to deteriorate. This would be 24 years after the 
seed felling ; it is not too late, as in mountinons regions it requires 
a fairly long time for the regeneration of a forest of mixed species 
to complete itself, 

In a mixed crop of spruce and silver fir, the exploitation 
may be conducted without any particular modification. It will 
probably be desirable to remove one spruce in three, in order to 
fell proportionally more spruce than silver fir. In pure forests 
of spruce and forests of beech and spruce, I think that this would 
still be the figure to adopt, on account of the large number of 
stems and the robust nature of the young spruce seedling, —at any 
rate where the method of thinnings is applicable to this species, In 
all that has been said ahove, there is nothings which refers ta the 
selection method, nor is any comparison intended of the two 
methods ; indeed the result of such comparison is usually a discus- 
sion based on uncertain premises, and the more preferable of the 
two systems, selection or thinnings, seems to depend on which is 
better applied. 

Whatever the facts b's be on this point there is no doubt that 
the regeneration of a high forest as a whole may be obtained in tho 
best condition by moans of coupes fixed by area, and returning over 
the same ground at fixed intervals, 

Tn proceeding aa I have just indicated it is possible to satisfy 
all the conditions ‘required by the different species and by given 
or desired mixtures of species; it is easy enough to satisfy oneself 
on this head, when the character and ‘reproductive power of the 
different forest species is known, by caleulating the number of 
trees of each species left standing after the Ist, 2nd, 3rd, and 
4th coupe. 

Whether the trees of a crop are large or small, or of various 
sizes mixed together, the definition of the regeneration felling by 
area remains the same ; it is always the removal of one tree or ono 
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ole in 2, 8, 4, or 5, according to species. From a group of five 

ge silver firs only one would bo taken, if there were fifteen 
small ones, either ina group or already more or less separated, then 
three would be felled; if there were large and small mixed to- 

ther one in each five would still be removed, and that one the 
least promising, whether among tho small or tho largo trees, 

‘ake the most complex circumstances ; for example, a high 
forest ot a coppice with standards, or even an old simple coppice, 
in which the crop is complete in places, incomplete in others, open 
in othors, having here fand there only isolated trees, in short pre~ 
senting all sorts of conditions not only in the above respect but 
also as regards the species. The most practised of Forest officers 
might be at a loss to know how to conduct a regeneration felling 
in such a case, as it would have to be of a quite different character 
from point to point, It is only recently { had occasion to prove 
this on the spot in a coppioe undergoing conversion, where, above 
all, it is important to have some certain and definite method of 
procedure. In seed fellings or secondary fellings it is easy enough 
to test the fact that in following the method indicated above, a suit- 
able coupe will in all cases be made, and one which will tend to 
bring about at all points the desired rosult, which is the re-stocking 
of tho soil with the principal forest species. It is certainly botter 
to choose the trees to be felled carefully, in removing by preference 
among the oaks the worst troe, among the beeches the mast spread- 
ing, of the hornbeam the shortest, and so on, instead of simply 

‘ing the foarth oak, the third beech, withont discrimination 
throughout the compartment. Butif I am not mistaken, in under- 
taking the work even in such a mechanical manner as this, one 
would, nevertheless, succeed in time in obtaining a good reproduc- 
tion of the forest. ‘With intervals of five years between two succes 
sive coupes this time may be{15, 20, or 25, yoars according to the 
skill of the operator; and the question as to whether it is prefer~ 
able to finish in 15 or in 25 years is not easily answered. One 
point about which there is no doubt is the necessity of the free use 
of the bill-book at the timo of each exploitation, to clear the ground, 
cut back the beech, or thin out any inferior species which threatens 
to invade the crop, according to circumstances. For such an opera= 
tion I do not see that there can be any other guide but experience. 

The method indicated to be followed oes not then render 
unnecessary the careful choice of the trees to be felled, a thorough 
knowledgo of the forest, nor the precautions to be taken to prepare 
the soil or get rid of the undergrowth completely or partially, as 
the case may be, any moro than it suffices to assure tho production 
of seedlings of the better species where seed bearers of these are 
absent. ere can be no doubt that to manage and work a forest 
it is desirable to have a Forest Officer, but before commencing 
operations, he, no matter how experienced he may be, should have 
a clear idea of the nature of the coupe ho is going to make, which 
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is not by any means always the case. ‘The mechanism described 
above limits and defines the idea of the operation from a cultural 
point of viow, whilo at the samo timo it fixes its limits on tho 
ound, Moreover, owing to the exploitations being fixed before- 
fiend, und returning at fixed intervals to the same areas, it is 
possible to undertake sowing, planting, or other necessary works at 
tho proper time and under the most favourable conditions for the 
Assurance of their maintenance and success, It has also the merit 
of eliminating from a high forest the clear felling which is the 
expodient of an ignorance always to be regretted, and the final fel- 
ling, which is an operation contrary to nature, Then it adapts 
itself in a special manner to each forest, showing clearly the result 
of the successive exploitations fixed by area, The irregularity and 
disorder of coupes by volume would never give this information. 


Wood for Tea-boxes. 


The following additional information about toa-box woods in 
Assam may prove of interest. Besides the woods mentioned 
in the October number of the the “Forester,” a large quantity of 
“shooks” are imported from Japan ; they belong to some conifer~ 
ons wood, probably Cryptomeria Japonica, and though they cost 
rather more than Simul at the outset, nevertheless as they are 
thoroughly seasoned and ready for dove-tailing, they can all bo 
utilized without any loss. 

Consignments of what is known in tho trade as ‘spruce’ are 
received from Vancouver’s island, and some red wood, probably 
a kind of Dipterocarpus, comes from Burma. 

‘At first sight it may seem strange that, with her largo forest 
area, Assam should have to indent for the tea-box woods from 
distant countries, but it is essential umong other conditions, 
that for a wood to come into practical use on a large scale, the 
treo which yields it must be gregarions ; it will never pay to 
employ a wood which is only found scattered here and ‘there, 
Thus, though there are in the Dehra Dun foresis several trees 
adapted for toa-hoxes, it is probable that the planters of that 
district will eventually use cither spruce or silver fir from the 
neighbouring Himalayan forests, as soon as thoir available supply 
of mango trees has been exhausted, 
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Raising Box from Seed. 


Box (Buus sempervirens) is of course one of tho valuable 
trees of the Himalayas. It grows in several localities in the 
Punjab, and ascends sometimes to a height of 8,000 feet. 

In Bashahr the tree is found along the Nogli, tho Ganwi, the 
‘Wangar, the Panwi and the Punang rivers, It extends to the 
Vicinity of the dry zone above Wangtoo, but disappeara at Sholtu. 
Like other trees of the moist zone it rises higher as the dry 2one 
of climate is approached, for the obvious reason that the rainfall 
at high elevations is often great and very frequent, and heavy mists 
remain long over such areas during the monsoon months, 
Very fine specimens of box are still found in the much 
exploited forests situated in the basin of the Nogli river in the 
moist and sheltered localities along the banks of streamlets, gen- 
evally in company with chestnut, maple, hazel, walnut, yew, ash 
and spruce. Here most of the trees attain a girth of 4 feet, 
and sometimes grow clean boles four times their girth in height. 
All these forests were felled over some time in 1885, when a 
large quantity of this timber was carried to Simla, but owing to 
tho fall in prices it could not be profitably sold. 

Natural reproduction in these forests was fairly satisfactory, 
It was therefore attempted to raise the tree artificially. For this pure 

ose several nurseries were established in the most favourable sites, 
t remember I made a large nursery at Dankali in 1883. But all 
these nurseries are still as bare aa the palm of the hand. Lalso believe 
that about that time experiments with regard to artificial Tepro~ 
duction of the tree were instituted in other divisions in the Punjab 
as well, But all efforis to produce the tree in a nursery have 
hitherto resulted in failure. A few days ago I visited a Box 
forest on-the Nogli. A Zemindar of an adjacent hamlet, who had 
collected Box seed in October-November 1893, had left some cap- 
sules in a corner of a field, A dense crop of seedlings had como 
up there. On a careful éxamination I found that the seed which 
Jay shelteréd inside the fruit had all germinated, while the black 
ins which lay without the capsules, exposed to frost, had all of 
them got rotten. The se qué non for the germination of Box 
seed is therefore shelter from frost, The Box seed is not very 
oily, This fact rendors its wintering a matter of some difficulty, 
It is for this very reason that the natural Box seedlings 
generally come op from under rocks or spring up on similar! 
sheltered places whore frosts cannot destroy the vitality of the seed, 
In order, ‘thorofore, to raise the seedlings in a nursery on the 
Nogli, I would recommend that the entire capsules, when well ripe, 
should be sown, and I should not wonder if the seed sown in the 
rains—in the first week of July-—would freely germinate. 
Baswanr : 
10th Febraury, 1895 } MIAN MOTI SINGH. 
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The Flowering of the Thorny Bamboo. 


Mr. Bourdillon’s account of the Travancore teak is excel- 
lent. I wonder, however, that he did not note how much the 
shorter grained teak of the hills used to be preferred to the teak of” 
the deop soiled valleys in the old Bombay dockyard, especially for 
“knees” and keels ih ship-building, where great strength was. 
required. Will you turn to page 468 where his remarks on my old 
friend “‘Bambusa arundinacea” are given, “It dies down at 
intervals of from 25 to 30 years, and 8 or 10 years must elapse 
before full sized culms can be obtained.” Mr. Bourdillon con- 
tinnes :— A general seeding occurred in South Travancore when 
‘Lieut. Ward was travelling through the country, and another in 
$1870. This last was confined to the area south of the Acchankovil 
‘river. North of this river the seeding oceurred about 1879-80, 
‘and it has been impossible to get fall sized bamboos in North Tra- 
‘yancore ever since,” From these observations I infer two things, 
both contrary to Mr. Bourdillon’s initial theory. First, I infer that 
in South Travancore there was no general seeding between 1817 
and 1870. Secondly, that more than 18 years are required for 
the seedling to develope and yield marketublo mature cnlins, 

At the special invitation of the Editor of the Journal of the 
Bombay Natural History Society, I roughly threw togethor my 
observations and the result of my readings ‘on this subject. You 
will find my contribution at page 298, of Vel. VILL, No. 2, pub- 
lished on 15th October 1893. 

Very few, ifany, Europeans stay long enough in this country 
to witness a second genoral seeding on the same area, and of those 
few, probably hardly one would be an observer of Nature. I asked. 
what hope there was of solving the question of the lif period of the 
bamboo by native evidence. “Trustworthy evidence is not forth- 
‘coming. It isin the hope that others, while pardoning my mistakes, 
‘will help to solve this puzzlo, that ‘I venture to indicate direc 
‘tions in which further enquiry promises.” I believe I brought to- 
gether all the evidence then available tome. You may care to 
read it, so I copy it from the pages of the Journal. You will 
fee that ‘Mr. Bourdillon's facts! bat not his theory, agren with 
the general native bolief which, in 1893, I adopted. You 
will, no doubt, be struck by the coincidence of the flowering in 
South Travancore and Jubbulpore in 1869-70, and of that in North 
Travancore in 1879-80, very nearly or quite simultaneously with 
isolated clumps at Nagpur, Narsinghpar, the residue of those left in 
Sleeman’s Park at Jubbulpore, and shortly before the second known 
general seeding at Dehra Doon. So also, Lieut Ward’s obser= 
vation in South Travancore in 1817 coincides with the alleged 
flowering in the Weinganga valley when Appa Sabib Bhonsla lost 
his throne. But in the Weinganga country I think the next 
flowering was in 1866, just before the Jubbulpore oxhibition :— 
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«My first recollection of the Katang bamboo is derived from 
< Jubbulpore when Sleeman’s Park was still the pride of the station. 
‘And the pride of the Park lay in the luxuriance of its bamboos, 
«Next, at the Nagpore Exhibition at Christmas time, in 1865, 
‘the finest poles” of the Balaghat District wore shown. 
I can well remember their extraordinary length, but am too 
tcantious to hazard figures. Anyone curious on this point had 
‘better hunt up an old catalogue of the Exhibition or apply to 
Colonel Bloomfield, an excellent authority on bamboos, who was 
the first Deputy Commissioner of the Balaghat District. Tho ex- 
‘treme Tength of those poles was accounted for in this mate the 
“bamboo clumps grew on deep soil, in a moist valley, very close to 
‘one another having no room for lnteral expansion, they could 
‘live only by growing very tall.” 

‘Phere were at that timo, vis., at the end of 1865, one or two 
‘enormons clumps of Katang in tho Maharaj Bagh, the public 
‘garden ab Nagpore, and on its outskirts a great number of young 
‘ones, all apparently of the same ago not more than about ten 
years, possibly leas. 

‘The Tubbalpore Exhibition was held at Christmas 1866. I 
‘believe there wero no Balaghat bamboos exhibited there, and for 
‘Akin ronsor that meanwhile there had been a general Boworing of 
‘the Katang bamboos in the Upper Weinganga Valley, that is in 
+the Bhandara and Balaghat districts. But on this point I have 
‘no personal knowledgo ; I havo, at best, a faint recollection of what 
<T heard long ago. It may be that the seeding in the Weinganga 
«Valley did not occur till 1870, The rainfall of 1868 was a dis 
‘astrous failure in the old Saugor and Nerbudda territories, and 
‘this, following on poor harvests in 1867 and the spring of 1868, 
<sovero famine ensued. In May of 1869 T was transferred from 
‘Nagpore to Jubbulpore. Passing Sconi, two or three miles of 
<proiected bamboo avenue were met. Small clusters of roots had 
«been divided off from the parent clumps, and these roots, with 
“four or five feet of stem, had been planted, fenced, and well water- 
‘ed, In Jubbulpore the rains of 1869 commenced very late, but 
‘were not particularly short in quantity, In the spring of 1870 
‘about four-fifths of the bamboos in Sleeman’s Park and through- 
‘out the station burst into flower, aceded and died. The seed 
+would have been all used as food but for the care of the District 
‘officers, Seod nurseries were formed, and a vast number of 
‘Young plant were reared, and the surplus distributed far and 

wide, 
“Barly in 1881 I was a second timo Deputy Commissioner of 
‘Narsinghpore, living in the house which had once been that of Sir 
¢William Sleeman, uncle of Colonel Sleeman, the last owner of 
‘the Park at Jubbulpore. In my compound stood two enperb 
*clumps of the Bambusa arundinacea. These burst into flower, 
‘seeded, and died in the hot weather of 1882, From their seed 
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‘was raised a considerable supply of young trees, which were distri- 
‘buted in great part along tho Great Indian Peninsula line of 
‘Railway, It was, to the best of my belief, in the same yoar that 
‘the remaining portion of the old clumps in Sleeman’s “Park at 
‘ Jubbulpore and the old bamboos of the Maharaj Bagh at Nagporo 
‘sueded and died. Possibly I am wrong about the Nagpore 
*Katangs. I remember that in or hefore 1879 the Forest De- 
«partment, under the immediate care of Colonel Doveton, began to 
‘cultivate these bamboos at Telin Kerry, two miles west of Nagpur, 
‘for profit. ‘The supply of Nagpore and Kamptee was aimed at, 
* Possibly the seeds for this interesting experiment came from the 
‘old bamboos of the Maharaj Bagh. 


*L learn that the general seeding of the Katang bamboos at 
‘Dehra, in the Doon ocenrred in the spring of 1882. Tn the 
‘weather of 1885, I visited the upper valley of the (Cuttack) 
* Mahanadi river, and the Jeypore Zamindari of Madras, Return- 
‘ing by the way of Dhamtari and of Rajim (whero the Pairi river 
‘falls into the Mahanadi), I found a large number of bamboo 
‘clumps coming into seed. The Zemindars and Government 
‘ officials promised to save all the spare seed for me, and this they 
‘kindly did. ‘Two sacks of well-ripened seed reached me at Ghazi- 
‘pore, and thence it was distributed throughout India; some was sent 
‘to Australia, to Cyprus, to China, and even to Cornwall. The 
‘Secretary to the Agricultural and Horticultural Society of India 
‘took the rest for their corresponding Societies, He also kindly 
‘brought to my notice writings of Sir William Sleeman in the 
‘printed proceedings of some Society, possibly of the Asiatic 
Bociety, in which was noticed a general seeding of the Bamboos 
at Dehra Doon, in or about the years 1832. In 1886 I revisited 
*Rajim to find that all the clumps bad died off. Here and there 
«was to be seen an exceptional stalk, and a few attenuated and al- 
* most abortive shoots had rong up from moribund roots, These 
‘wore striving to flower and seed. 


“This season I visited the Malkua hills, about thirty-five miles 
“south-east of Rajim. Here also wore dead clumps ; around them 
‘young seedlings struggling for life, the outcome of the seeding 
‘of 1885. From several sources reports were hoard that all the 
‘ Katang bamboos in that mass of Vindhyan sand-stone hills, from 
‘amid which the Jonk river begins its northward course, had 
‘seeded in the previous year (1885). This mass of hills lies 
‘about thirty miles south-east of the Malkua hills, south of an 
imaginary village named as Tarnot on the Government maps of 
‘the Chhattisgarh Feudatory States. 

‘Tt was in this year (1884) that with a well known member of 
‘this Society (Natural History Society of Bombay), Lsaw the waters 
‘ of tho Udanti, a branch of the Tel, which again is an eastern affluent 
‘of the Mahanadi. The Udanti rises in the western side of 
‘the same mass of hills whence the Jonk runs northwards, 
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‘Tho Udanti first rans southwards, then turns to the cast, 
‘We had occasion to visit the favourite mud bath of an old 
‘solitary bull buffalo on_the banks of the Udanti-—not a dozen 
‘miles irom its souree. This spring was in the centre of a large 
‘thicket. of Katang bamboo, said to havo all grown from the seed 
‘of one isolated clump. I can only give a guess at the age of the 
‘young trees. My own re-considered’ impression is that the parent 
“clump must have seeded after 1870, but before 1882. I hope the 
‘friend who put an end to the bull’s carcer will be able to give 
“a better estimate of the age of the young thicket, 

*In 1878 I saw the beautiful bamboos of the Indore Residency. 
«I know nothing of their history or pedigres, but imagine them 
* to be of the sume age as the young clamps I'saw at Nagpore in 1865, 
“In 1886 I saw a number of mature clumps at Gorukpore. These 
‘must now be very near the end of their life-period, In the spring 
‘of the current year, 1893, we had bamboo chimps flowering in 
‘the gardens of Queen’s College af Benares and in the Civil Lines 
tat Cawnpore. It js said (this is being verified) that the fino clumps 
‘at Dhariwal in the valley lof the Ravee, near Gurdaspore in the 
* Punjab, seeded last year. 

‘Tho building of Queen’s College, Benares, dates from 1841- 
£1843. Tt does not follow that the gardens were laid out at the 
‘game time. Indeed it is believed that this was done by Mr. 
‘Griffiths, ‘The present Principal, Mr. Wright, believes, on ‘parola 
‘ evidence or tradition, that the bamboos now seeding have been in 
‘the garden for forty-five years. But granting this, it does not 
‘ follow that they are only forty five. years old. They may be older, 
‘They may have been transplanted forty-five years ago trom a 
‘nursery, or they may have been then raised from roots partitioned 
* off from a clump of some years’ growth. 

* Pass on to our native beliets, First of all, tothe Bambusa 
‘arundinacea is attributed a life period of fifty to fifty-five years, 
‘Next, natives tell ono that its seeding is not gregarious ; on the 
‘contrary, that, however widely distributed may be the progeny 
or the offsets deriving from any one general sceding, all the pro 
. Rony, and all the offsets must flower, seed, and die simultaneously. 
«Thirdly, they profess to believe that a general seeding coincides 
‘with drought or with scarcity after drought. It has been assorted 
‘that coincident with such scarcity will be found an unusual abun- 
‘dance of the edible seeds of forest trees, such as the Sal tree, 
‘(Shorea robusta), of the Nimar Anjan (Hardwickia binata), ot 
‘ihe common Shisha (Dathergia latifolia) and the like—a pro- 
‘vision of nature for such a time of want. To this it has been object= 
od that whereas coincidence attracts attention, the opposite condition 
“ pees unnoticed. This is a theoretical objection of no great weight. 
‘Beyond question the flowering of the common male bamboo 
‘is rightly described as Eregations Its life period seems to bo 
‘about fourteen years. @ same hills I have seen large patches 
‘seeding in different years in 1870 and again in 1879. 
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In the year 1874 I passed through the Pandooah jungle 
* between Meldeh and Dinagepore, in Lower Bengal, on so-called 
‘famine duty. Returning in 1875 I found all the thick thorny 
«hamboos of that large tract—a variety strongly sorembling, but 
“smaller than, the Katang—had lately seeded. general seed~ 
“ing at Jubbulpore in 1870 followed the Bundelkhand famine. 
«1 have heard mention of bamboos seeding at the time of tha 
‘Madras famine, but cannot vouch for the accuracy of the inform- 
tation, I know of no noteworthy scarcity following on drought 
“in or previous to 1882, or 1885, or 1893. On the second topic 
“of belief, all the evidence I have to offer is this, In Seoni 
¢atvennous efforts were made to raise an avenue by laying down 
‘offsets from old clumps taken from the nearest source of 
‘supply, the station of Jubbulporo and Sleoman’s Park. I 
taaw these full of promise in 1869. By the following May 
“they had prematurely budded from the stem, and were withering 
* away with their abortive seeds. Although there may be no more 
‘evidence available, it would be rash to reject this native theory, 
«At any rate it is pretty, and is not disproved. I cannot now 
‘refer to Sir William Sleeman’s writings, but I cannot resist a 
‘belief that some of the clumps in his park at Jubbulpore and 
<those in his garden at Nursinghpore came from the seeding in the 
“Doon, about which he wrote. That seoding was about 1832, 
‘Moreover, there was a general sceding in the Doon in 1882. 
«This gives an interval or life period of fifty years. Some late 
* inquiries in the Doon elicited the curious answer that between the 
‘consecutive flowerings of this bamboo a child will grow to be a man, 
«and his son will reach manhood. Nothing more definite could be 
‘learnt. Were I an interviewer, no doubt the words ofa conversa= 
«tion of about 1879 in the Bhandara or Balaghat District would 
‘he forthcoming. Though they cannot be given, their substance 
tig clearly remembered. Speaking of another old man my informe 
‘ant declared his friend to be old beyond computation—a hundred 
‘years old or more. Well, if the Sahib was not content with that, 
«surely it was enough to say that his friend had twice in his life- 
‘time eaten the seed of the great bamboo, Gently pressed to try 
“to merely fix the earlier tiine, the old man at last gavo a clear 
‘Glue to it. Ho had often heard his absent friend speak of having 
‘had to cat the seed of the Katang bamboo in the year when the 
‘Raja Appa Sahib Bhonsleh lost his kingdom. the villages 
‘were burnt by tho Gonds, who rose in rebellion for the king’s sake, 
‘and but for the soeda and roots of the forest, people had died of 
‘hunger. There is no valid reason for disbelieving thisiunpremeditated 
‘story. Itmay then be concluded that there was a general seed- 
ng in the Upper Weinganga Valley in 1818, and another 
‘between 1865 and 1870—an interval of some fifty years.”— 
I am now writing from Nojibabad, in the Bijnour district, 
not far peey. from Dehra Doon. Here we have most luxuri- 
ant and lovely growtha of this bamboo, ‘Theso assuredly have no 
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éonnection with the genoral seeding in the Doon of 1882, 
Probably the age of these Najibabad clumps is about twenty~ 
five years. If I am right, thoy point to their seeding of 1869-70. 

r. Bourdillon thinks that clumps will yield mature culms 
in ten years or loss. My own belief, derived from experience, is 
that no clumps can be said to come fairly into bearing in Jess than fif- 
teon years. You will be able, if you accept this opinion, to apply the 
analogy of other natural products of semi-tropical lands. What 
is ordinarily the proportionate space of immaturity, compared 
with the duration of a plant or of a tree’s matured life? Freaks of 
nature we see in the individual, but regularity of operation is the 
first of Nature’s laws. 


Nasmpapap: 
ath Janne 1805, JASPER NICHOLLS, 


"A large Banyan+ tree. 


The following information with rogard to tho size attained by 
the Banyan tree in the sub-Himalayan tract of the North-West 
Provinees may be of interest to some of your readers. I had occa 
sion to go through the waste lands of ‘the village of Haidarpur 
Hinduwala, in the Saharanpur district, which adjoin the Govern- 
ment reserved forests on the eouthern slopes of the Siwaliks neur 
Barkala, a place about 9 miles east of the Jumna where that river 
enters the plains of India, ‘The waste lands referred to liehetween tho 
Eastern and Western branches of tho Barkala Raut. The Bunyan 
tree stands near the Western edge of some scrub jangle which is much 
grazed over, and the trees of which are lopped annually to provide 
material for making hedges to keep cattle and wild animals out of 
the fields. It forms a very striking object from the outer spurs of 
the Siwalike, where it stands out vory definitely, from contrast, 
probably, to the poor scrubby trees by which it is surrounded. 

Tho girth of the central stem, leaving ont the aerial roots 
which have been thrown out near it, measured at breast height, 
is 27 feet 10 inches. hero aro in all 127 distinct aorial roots 
which vary in girth, measured at breast height, from 7 feet 1 inch 
to 7 inches. Tho height of the treo was measured with an Abney’s 
lovel and 4 100 feet chain, and was found to bo 53 fect. Two dia- 
meters of the crown measured at right angles to each other, with 
2 100 feet chain were 183 feet and 150 feet respectively. Tho cir- 
cumference of the crown measured with the same chain was found 
to be 523 feet. Tho foliage comes down very much nearer to the 
ground on the south than on the north side ‘of the tree, and two 
strikingly distinct kinds of foliage are seen. On some branches the 
foliage consists of large shining greon leaves, while on both sides 
of this portion of the crown the feaves are very much smaller and 


* Ficus bengalensis Zinn.—Vern, Bar, Bargat. 
+ Bed of a mountain torrent, 
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not nearly ao shiny, The central part of the crown consists of 
Jarge vigorous leaves, while the two sides of the crown are made 
“up of much smaller and more greyish green leaves. The difference 
between the foliago of the different parts of the erown is so distinct 
‘that it must strike even the most casnal observer. ‘The tree is said 
‘to be 1,000 years old, and it may well be that age. The treo is still 
‘very vigorous, and shows no signs of decay, or old ago, unless this 
‘$e indicated by the smaller leaves on some parts of the crown. 


Barkaa: : 
. \ C. GILBERT ROGERS. © 
© 9th February, 1895 


II-CORRESPONDENCE, 


98 BAMBOOS AND FAMINE. 


Bamboos and Famine, 


Sr, 


Now that the views and wishes of the Government of Indig 
have beon so clearly expressed with regard to the management and 
development of the forests throughout a great part of Peninsular 
and Continental India—that is, excluding the densely wooded. 
tracts of further India, form Assam down to Tenasserim,—I think 
it might prove of benefit if you could see your way to reproduce the 
opinions and advice of the late Mr. Sulpiz Kurz, as stated on paged 
258 to 261 of Vol. I of the Indian Forester (No. 3, January 1876). 
‘As in all likelihood comparatively fow Forest officers have ready 
access to the first volame, published nearly 20 years ago, it may 
perhaps be permissible and advisable to quote in full the passage 
refer to, which is as follows :— 

«Fyrom my own observations, and they extend over 20 years, 
*I must concur with the general notion of natives that drought 
«greatly encourages flowering, although a certain age, or say 
‘rather state of debility, seems quite requisite before this favour- 
‘able influence can fully come into play. So, for example, I have 
“observed in Burma pysmean plants of Tinwa (Cephalostachyum 
‘ pergracile) of only about half to one foot in height, which had been 
‘continuously burnt down by jangle fires, and which flowered to- 
* gether with their unhurt companions of 30 to 40 ft. in height, But 
*stragglors from seeds that germinated at a latter date Coy the 
‘subsequent year) may also be seen occasionally amongst the 
«patches of flowering bamboos without producing a single flower. 
«In such eases wo have to generalize upon the broad facts before 
“as, und leave stray exceptions as interesting hints for the cons 
‘sideration of casual phenomena, Both dry. seasons that I spent 
¢in Burma were described to me as extraordinarily hot ones, such 
‘as the oldest people cold not remember, and my harvest of 
‘flowering species of bamboo was remarkably large, so much so 
‘that I missed the flowers of few species only, and these were such 
sf kinds as grew in tropical foresia or near water, and hence were 
“not likely to be affected by drought. Never were so many species 
‘of bamboo in flower in the Caleutta Botanical Garden as in 
1874, a year of drought and famine. Flowering of bamboo during 
+time of famine is very usual, and there isa saying with the Indian 
‘that “when bamboos produce sustenance, we must look to heaven 
“for food.” The correctness of this proverb has been challenged, 
*but I believe, upon very insufficient grounds, for although bamboo 
“may and does flower and fruit in years when the most beautiful 
‘crops are harvested, it does not follow that there was no drought 
«in that season. How important an event the general flowering 
+is in time of famine may easily be gathered from a few facts. In 
©1812, in Orissa, a general flowering of bamboo took place, and 
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«prevented a famine. Hundroda of people were on the watch day 
‘and night in order to collect the sceds as they fell from the 
“branches, Mr. Shaw Stewart, the Collector of Canara (Western 
“coast of India) states, that in 1864 a similar event took place in 
‘the Soopa jungles, and that a very large number of persons, 
“estimated at 50,000, came from the Dharwar and Belgaum dis 
‘tricts to collect tho seeds. Each party remained about 10 
“to 14 days, taking away enough for their own consumption 
«during the monsoon months as well as some for sale, and he 
‘adds that the flowering was a most providential benefit during 
“the prevailing scarcity. Mr. Gray, writing from Maldab in 1866, 
‘says: ‘In the south District, throughout the whole tract of 
‘country, the bamboo (probably Bambusa Tulda) has flowered, 
‘and the seed has been sold in tho bazaar at 13 seers for the rapes, 
“rico being 10 seers, the ryots having stored enough for their own 
‘wants in addition. Hundreds of maunds have been sold in the 
‘English Bazaar at Maldah; and large quantities have been sent 
‘to Sultangunge and other places 25 to 80 miles distant, showing 
‘how enormous the supply must have heen. The bamboo flower- 
“ing has been quite providential, as the ryots were on the point 
« of starving. 

‘Here we have at once a key in dealing with the mitigation 
“of famines in India, and bamboo reserves for famine years 
‘would no doubt be preferable to Mahogany and other timber 
‘plantations under the shade(?) of which the Bengalee ryot 
*eould only study the effects of hunger. Such reserves are the 
‘more recommendable, as there are many wastes now uncultivated 
‘which might be used as such, and along the Ganges endless 
‘savannahs expand which might profitably give way to reservos 
‘of bamboo. But only few amboos would be eligible for this 
‘parpens and of these Behoor bans (Bambusa arundinacea), Dyowa 
‘bans (Bambusa Tulda., and Basini bans (Bambusa vulgaris) would 
‘he the preferable ones, the first one being adapted also for drier 
‘climates, like the Upper Provinces ; the two latter ones are 
‘preferable for damper climates, as Tower Bengal, etc. — There 
‘are other freely flowering bamboos, especially the so-called male 
“bamboo, a kind which grows, unlike the above noted, also on 
‘sterile rocky hills, but the seed of this kind, although larger, 
shins a prety largo pericarp, and is by no means so productive as 
‘those kinds named above. Indeed, while here 1 to 3 seeds to 
‘tho spikelet are found, there are as many as 4 to 8, which latter 
‘do not require to have the pericarp first removed, as is the case 
‘in the male bamboo. Unfortunately we know nothing about the 
‘exact quantity of seed which every stock yields, but we may 
‘presume that it must be enormous, We have, however, mucl 
‘to learn yet of the life-history of these bamboos before we can 
‘advantageously employ them for famine Purposes, and first of all 
‘we require to know the exact age at which flowering can take 
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‘place. Besides, yearly after sowings are necessary so as to 
‘ensure regularity of crop, etc. Such bamboo reserves would 
“at the same time contain also other food plants, as, for example, 
‘Aloo, diverse kinds (Dioscorea sp.) say about 8-4 plants to ench 
‘stock ;  Tacca pinnatifida; Ol (Amorphophallus campanulatus) ; 
‘varieties of Kuchoo (Colocasia antiquorum and C, indica); Tapioca 
‘or Cassava (Janipha Manihot), and such-like tuberous plants as 
‘do not interfere with the plantation, while their value would be 
‘enhanced, provided that the people could be prevented from 
‘using these products without a rogulated control. ‘Trees, like 
‘mango and jack, and in drier districts the Muhooa (Bassia 
latifolia) and the carob-tree (Ceratonia siliqua), the latter on 
calcareous sub-soils, might bo added or interspersed in the bamboo 
‘groves. Add to the above bamboo-reserves, revised and strict 
‘rules regarding fisheries (for fish is an important article of food 
‘to a great class of natives); an attempt on the part of the 
‘forester to redeem the numerous courses of rivulets that are now 
‘dried up in the arid bills of the Peninsula, Behar, etc., by replant- 
‘ing their sources with trees, and thus to recreate ther How, and 
‘have these sourcos combined with a judicious extension of irriga- 
‘tion works, and I see not why famine could not be banished, or at. 
‘least greatly diminished, so as to dwindle down to temporary 
* scarcity.” 

‘There seems to be a great deal of truth in theso remarks of 
Mr. Kurz, and they are ‘wall worthy of the attention of all officers 
whose lots aro cast in places where action on the above lines is 
possible, 


Dzura Dey, N-W. P., 
25th January, 1895.” J. NISBET. 


Departmental Fellings in the C. P. 


8m, 


‘Within the last coupla of years the order has been to have 
departmental fellings and forest depots at convenient distanes in all 
Ranges. This is a saple taatter where there is a fair demand for 
the produce cut, but where there is not—what then ? Owing to the 
anresiricted and unregulated fellings formerly in force there is very 
little straight timber left in many if not most of the forests, the 
remark applies apecially to the areas in the vicinity of large towns 
and markets. It is true that of late years cerizin species wera 

rotected from these general fellings, but the mischief had already 
Sean done, and what trees were left were mainly crooked and. 
unsound, As a consequence,;the departmental fellings (now in 
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‘prevented a famine. Hundreds of people were on the watch day 
‘and night in order to collect the seeds as they fell from the 
“branches, Mr. Shaw Stewart, the Collector of Canara (Western 
* coast of India) states, that in 1864 a similar event took place in 
‘the Soopa jungles, and that a very large number of persons, 
vestimatel. al 50,000, came from the Dharwar and Belgaum dis- 
‘tricts to collect the seeds. Each party remained ahout 10 
*to 14 days, taking away enongh for their own consumption 
“during the monsoon months as well as some for sale, and he 
“adds that the flowering was a most providential benefit durin; 
‘the prevailing scarcity. Mr. Gray, writing from Maldah in 1866, 
‘says: ‘In the south District, throughout the whole tract of 
‘country, the bamboo (probably Bambusa Tulda) has flowered, 
and the seed has been sold in the bazaar at 13 soers for the rupee, 
«rico being 10 seers, tho ryots having stored enough for their own 
‘wants in addition, Hundreds of maunds have been sold in the 
‘Bnglish Bazaar at Maldah; and large quantities have been sent 
“to Sullangunge and other places 25 to. 80 miles distant, showing 
“how enormous the supply must have been, The bamboo flower- 
“ing has been qnito providential, as tho ryots were on the point 
«of starving. 

“Hore we have at once a key in dealing with the mitigation 
“of famines in India, and bamboo reserves for famine years 
‘would no doubt be proferable to Mahogany and other timber 
‘plantations under the shade(?) of which the Bengalee ryot 
“could only study the effects of hunger. Such reseryes are the 
“more recommendable, as there are many wastes now uncultivated 
‘which might be used as such, and along the Ganges endless 
“savannahs expand which might profitably give way to reserves 
‘of bamboo, But only few Tarapoa -wéald be eligible. for thin 
‘ purpose and of these Behoor bans (Bambusa arundinacen), Dyowa 
hans (Bambusa Tulday, and Basini bans (Bambusa vulgaris) would 
‘be the preferable ones, the first one being adapted also for drier 
‘climates, like the Upper Provinces ; the two latter ones. ave 
‘preferable for damper climates, as Lower Bengal, etc. There 
‘are other freely flowering bamboos, ospecially the so-called male 
‘bamboo, a kind which grows, unlike the above noted, also on 
“sterile tocky hills, but the seed of this kind, althongh larger, 
has a pretty large pericarp, and is by no means so productive as 
‘those kinds named above. Indeed, while here 1 to 3 seeds to 
‘the spikelet aro found, there are as many as 4 to 8, which latter 
‘do not require to have the pericarp first removed, as is the case 
‘in the male bamboo. Unfortunately we know nothing about the 
‘exact quantity of seed which every stock yields, but we mat 
‘presume that’ it must be enormous. We have, however, auch 
‘to learn yet of the life-history of these bamboos before we can 
‘advantagoously omploy them for famine pay oses, and first of all 
“we require to know the exact age at which flowering can take 
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progross everywhore) show that there is extremely little of building 
material available for sale, while the material fit for fuel is very 
considerable. For the former there is a ready demand and also for 
tho latter in a few localitios adjacent to large towns. But in oute 
of-the-way localities (and this refers to much the greater portion of 
the C. P.} there is little or rather no demand for the fuel material, 
becange as regards fire wood, foncing material and grass the private 
and malguzari waste lands are practically inexhaustible. As 
regards timber, the malguzari forests are much worse than the 
Government Reserves, and contain very little straight wood, 
Therefore it is incumbent on Government to work its forests with 
a view to producing wood fit for building and agricultural 
purposes, 

No good can possibly result by a relapse to the former system 
of commutaton and unrogulated fellings to which is due the present 
sad condition of the Reserves, During recent years, the CU. P. has 
been formed into two Conservators’ Circles and a Forest Officer ap- 
pointed to each district. 

It was no doubt thought that Revenue would correspondingly 
increase, but this was utterly impossible while malguzari and others 
held in the aggregate such vast areas under forest, and also 
Jands for pasture and grass. Probably, ere long, there will be a 
return to the old régime of one Conservator and one Divisional Officer 
for two or more districts, or the forest Divisions may be formed ac~ 
cording to the lie of the ranges without regard to district limits. At 
present in some of the districts where there is little demand for 
produce from the Government Reserves what need can there be for 
a separate Divisional officer ? 


‘CO0-EE, 
Ist February, 1895, 
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Notes on Girdling in . Tharrawaddy. 
(By H. Slade, Deputy Conservator of Forests.) 


By “girdling” is meant the killing of teak trees for extrao- 
tion. “Green teak logs will not float, and it, has consequently been 
Jaid down that all tenk trees must be killed and loft standing for 
threo full years before being logged and put into the streams, 

For the purposes of this note three sorts of girdling are 
distinguished, namely -— 

I.—Girdling insido roserved forests. ; 
IL—Girdling in unreserved forests not likely to be cultivat- 


ed. 
IIL.—Girdling in unreserved forests about to be cultivated. 
The note will conclude with a fow remarks on girdling as care 
ried out in Upper Burma. 


T—Girdling inside reserved forests. 


The locality in which the girdling is to take place ia Iaid down 
‘ by the working plan of each working circle. 
aad Asa rule in Burma the number of trees to be 
irdled in any particular compartment is not specified ; the work- 
ing plan only lays down the compartments that aro to bo girdled 
over during the sub-period, and the maximam number of troes that 
may be girdled in those compartments during the sub-period, 
There are two things to be careful about :— 
1) Only to girdle within the compartments laid down. 
2) Not to exceed the maximum number of trees for the 
sub-poriod, 
Girdling may be carried out at any season of the year, but 
in the hot weather water is usually scarce 
and the coolies will only work during the 


eool hours of tho morning. If an European officer ig § 
hours of tho a ef 18 In 
the sirdling, it i uae aripeesibla ae him to work Caro 
rains, ‘om December to March is undoubtedly ¢| 
ita ea chests itis very much better to Co a get the 
6 rains, isi 
whole of the cold weather to ings tie cork, 2 oer bee the 
Within reserves Gazetted Horest Officers only are allowed to 
Rules for giedling, rile gel, ie working plang lay 
3 : in moisi t 
pte gth anda re na” 
be ir Moist forest is distinguished by the presence of Tinw 
aot oo eT, en and fy, i otent by Myinwa, ~ No solitary tree 
" ele & marketable log, unless, i 
there is a hollow, worthless tree shading and” overtopping Senne 


Season 
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trees of smaller dimensions, the killing of which would bean ad- 
vantage to the forest. It is further ordered that all “ Nyaunghats” 
(ie, trees attacked by Ficus) should be felled at once and not girdl= 
ed.” ‘This will be referred to later on, 

These are the principal rules for girdling in reserved forests 
and, if carried out to the letter, the operation cannot be said to be 
bad, though it may be injudicious, for, although the working plans 
prescribe that no tree under a cortain girth shall be girdled, it is 
not to be inferred that every tree above the minimum girth (provid 
ed itis not a solitary or unmarketable tree) should be girdled, 
Far from it. It is incumbent on the girdling officer to leave for 
the next generation a fair proportion of the trees that he considers 
capable of roducing good sound timber the next time the ‘same 
area is gitdled over.” ‘This may be considored as 20 years hence on 
the average, The exception to this rule oecars in ‘places whence 
timber of large dimensions cannot be. extracted. tt ie obviously 
useless to leave a tree of 8 girth to attain a girth of 10’ or 12" 
when no log above 8° girth can possibly be worked out from that 
locality. 

‘As an amplification of this rule it may be said that no treo of 
the minimum girth growing on the banks of a floating ‘stream or 
within an easy drag of such a stream should be girdled, unless it 
shows signs of having reached maturity. The trees themselves will 
usually be the surest guide. For instance, if in a dry forest the 
officer notices that every tree begins to decay when it has reached 
a girth of 7’ it is useless for him to leave a healthy tree of 6" 9” in 
the hopes of its attaining large dimensions. The probability is that 
it will reach maturity within the next fow years and be wholly or 
partly burt before the end of 30 years, 

in the same way, if ina certain forest (happily such forests 
are rare) he finds that but few trees reach the minimum of 6’, but 
begin to decay when they reach, say, 5’ 6", he should use his dis- 
erction and girdle such marketable trees a3 show signs of haying 
actually reached maturity ; farther, it may be laid down as a 
general rule that any tree, of whatever girth, showing signs of 
approaching decay should be girdled, provided it will yield market 
able timber, and is not required for purposes of reproduction. 

Unless natural reproduction is very good, a few seed-bearers 
should bo spared along the tops of the principal ridges. Moreover, 
if it is a question which of two trees should be selected for girdling 
itis snfa to say that caters paribus the one on the lower should be 
chosen in preference tothe one on the higher ground : tho area of 
utility of the latter asa seed-bearer is so much greater than that of 
tho former, 

‘We will suppose that the girdling officor has pitched his eamp 

within a convenient distance of the place 
: where he intends girdling. He will 
require two girdling hammers, one measuring tape, a good map, a 


Modus oporandi, 
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good guide, a trustworthy hnmmer-gaung (usually a Forest sub 
ordinate), pencils, paper, and a gang of coolies, “Tho best number 
‘of coolies is from 10 to 15, according as tho trees are scarce or 
plentiful. Bach cooly must provide himself with a “ pauksein ” and 
& “dama;” a chisel or two are also useful for cutting through 
the sapwood of trees with irregular grown stems. In Upper 
Burma the “kun” (a long-headed wooden mallet armed with a 
broad chisel at one end) is generally used, and this excellent instru- 
inent serves the purpose of both pauksein and chisel. The guide is 
usually the Forester in charge, but, if he does not know the country 
accurately, it is better to call in local aid as nothing is more dis~ 
fracting ‘than having to keep on referring to the map. The 
girdling officer takes one of the hammers, a tape, pencil, and paper 
‘and hands over the other hammer to his hammer-gaung. Having 
selected his tree, he ordors one of the coolies to make a blaze on it 
fas high up as he can reach. On this blaze he improsses his 
hhammer-mark, writes the number of the tree in pencil on the 
sapwood of the blazo (it will be legible for a long time), enters this 
number on his list, and against it the girth of the tree measured at 
6' from the ground. The whole operation takes only a few seconds 
and he then goes on to select his next tree. He of course numbers. 
the tree serially. 

The cooly who has made the blaze on the tree girdles it and 
makes another blaze as near to the ground as possible. When 
trees aro growing on a slope, this second blaze should be made on 
the lower sido to prevent all risk of its being destroyed when the 
treo is felled. 

‘When tho tree'is completely girdled the hammer-gaung im- 
presses his hammer “on the lower blaze, copies the number of the 
tree on to his list, and against it enters the name of tho girdling 
cooly. He then goes on to tho next tree and from the numbers on 
his fist can tell at any timo whether he has missed a tree—not a 
fare occurrence where trees are scattered. The hammer-gaung 
is responsible that each trea is properly girdled, and he is forbid- 
den to mark a tree without first going carofully round it and 
secing that the work hus been proporly dono. The coolies too 
should be warned against leaving the trees they have girdled until 
they have seen them marked and their own names entered in the 
register ; if the hammer-gaung is delayed, they must wait by their 
trees and call out to im from time to time to let him know 
where they are. 

Fuch blaze should show at least 4 inches square of heartwood 

a and the surface should be smoothed off with 

ie a dama, or the hammer will not make & 

good impression. ‘Two or three distinct hammer-nurks should be 

put on each blaze on tho heartwood ; they will be visible. for 
years, 
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The coolies should be instructed to cut a ring round the tree 
aii as low down as possible. ‘This ring should 
. show a width of at least 2” of heartwood, 


freo from say ywood, all round. Tf a fragment of sapwood is left, 
the treo will not die and the bark will gradually grow over the 
wound. 


A treo properly girdlod should appear as 
in Fig. 1, but, unless warned about it, the 
coolies are almost sure to girdle the trees 
as in Fig. 2. There is then far more chanco 
of small connections of sapwood being left, 
and it is often difficult to tell if the troo has 
really been properly killed. 

‘On return to camp the registers are made 
up. The girdling officer from his list oom. 
piles a statement showing the number of trees of each category 

of girth girdled and from the hammer 
gaung’s list ho ascertains the number of 
trees girdled to the credit of each cooly. 

It is most important that the whole of the teak-bearing area 

ane ‘within the prescribed Limits be thoroughly 
forking the forest. pone over by the girdling party. Nothing 

is more likely to lead to mistakes in this respect than continuall 
crossing from ridgo to ridge. Bach 

ptigridge should be taken separately and 
i thoroughly worked before another is 
AE hogan. ‘The simplest rule is to keep 
the hill to your right (or left) during 
F the whole day unless you change ground, 
altogether. “Thus in girdling tho head 
waters af a stream as here shown the 
arrows indicate the route that should 
bo taken. In this case starting from 
‘A tho bill is always to the left. The girdling officer should 
also eazry a sketch map of the compartment and enter upon it the 
total nurmber of trees girdled in different parts of the compartment, 


From some compartments or parts of compartments it is 
absolutely impossible to cxtract timber owing to the difficnlt 
nature of tho ground. A practical timber contractor is the only 
man who can advise the girdling officer in these casos, und. it is 
always usefal to consult aman of this class when any difficult 
ground is anticipated ; it is obviously useless to girdle timber if it 
cannot be worked ont. 

Tt is also important to make the coolies themselves hunt for 
trees ; it is heartbreaking work to have to rush up and down steop 
slopes looking for trees, whilst the eoolics wall quietly along the 
main ridges, ‘They often object at first to look for treer, but in a 
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few days they know exactly those that will be selected, and are as 
keen as terriers to find them, Those who hunt the best get the 
most trees and the most pay. 


In Lower Burma the ordinary rate paid to the coolies is Re. 1 
ihe, for five trees; in Upper Burma it varies 
cree from two annas per tree. It is probable 
that the work could be done for two annos a troe in Lower 
Burma if additional rates were paid for particularly difficult trees. 
Extra rates should always be paid in fact for such trees, whatever 
tho rate, or the coolies will shirk them, and as a rule these are the 
trees that require girdling. There is no difficulty in promising a 
cooly an extra anna or two and noting it on the list of trees, 

These are doubtless a difficulty, In the older working 

aieandis plans it was laid down that such trees 

yannabele should be felled at the timo of girdling in- 
stead of being merely girdled. Since then the exedllent custom, 
has been introduced of going over, before the girdling commences, 
the whole area to be girdled during the same year with a gang of 
coolies who girdle all trees that aro dominating and suppressing 
the young teak, cut ull creepers, and who lately have been also 
ordered to fell all Nyaungbats. The girdling officer can inspect 
this work whilst he is girdling, and if all the Nyaungbats have 
been already felled his work is considerably simplified. 

The utility of felling Nyaungbats may be looked at from two 
points of view. First, as an attempt to exterminate the Ficus, From 
this point of view it is obviously useless to fell only teak Nyaung- 
bats, and Nyaungbats of every species should bo felled. Evén then 
the propagation of the Ficus is so easy and its rapidity of growth is 
so enormous there is little doubé that in a few years it would be 
re-introduced from another compartment and would havo complete~ 
dy re-established itself before the next revolution. Secondly, the 
Killing of Nyaungbats may be considered merely as an effort to 
save the timber oithe trees attacked. Once the Ficus has firmly esta- 
blished itself on a tree that tree is doomed ; never can it increase in 
girth to any oxtent, and its decease is merely a matter of time. In 
practice tho felling of Nyaungbats cannot possibly bo carried out 
at tho same timo as tho girdling ; some of the trees would take a 
whole day to fell and almost as long to girdle. Knowing this the 
girdling officer would be forced to pase by ony such trees he found, 
and then there is little chance of the timber finding its way to the 
market. ‘The only method for that tree to be prepared for the 
timber contractor is for the tree to be felled, and the only way in 
which it can be felled is for the coolies to fell it independently of 
the indling party. 

ith this allowed, the answer to ancther important question 
*How much Ficus on a tree makes that treo a Ryaunghat ?” is 
obvious, Every teak tree so covered with Ficus as to render the 
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girdling of it a long and difficult operation isa Nyaungbat and 

must be felled when the works of improvement are being carried 

out, The girdling officer will of course select for girdling any ~ 
tree in the least attacked by Ficus, provided the market value of” 
the tree is not outweighed by its utility in the forest as a seed- 

bearer. Thus all the teak attacked by Ficus in any degree will be 

felled or girdled. With tho present subordinate staff the writer 

cannot urge that a war of extermination bo declared against the 

Ficus per se, but would confine himself to turni ig into cash value. 

the teak trees attacked by Ficus. 


TL—Girdling in unreserved forests not likely to be cultivated, 


The main difference betweon this and the foregoing is that 
the work may be, and usually is, entrusted to a non-gazetted officer: 
not below the rank of ranger. The old rule used to be that the 
girdled all teak over 6’ girth not being solitary or unmarketable. 
treos, but there seems no reason why the limits of girth should not. 
tbe the same as for reserved forests.” The modus operandi and the. 
rules regarding blazes, &., are oxactly the same. As arule no 
works of improvement are carried out in unreserved forests pres 
vious to girdling, so the ranger has to do the best he can as regards 
Nyaungbats, girdling those least attacked and Icaving those’ that. 
cannot be girdled, If the latter are numerous, it may be as well, 
for him to mark.their position on the map and haye them felled 
later, In the Toungoo division, however, creeper-vutting has been 
carried out by a gang’of coolies distinct from tho girdling coolies,. 
and this practice most certainly recommends itself where possible. 


This girdling work being entrusted to a ranger, it must be 
inspected by a gazetted officer called the “ Rovising officer.” ‘The 
chief points for this officer to note are :— 

(2) Whether the trees are completely killed. 


(2) Whether the blazes are correctly placed and cut to the 
heartwood. 


(8) Whether the general rules concerning selection, limit 
of girth, d., have been observed. 


(4) Whother the trees have been properly marked. 
(5) To check the number of trees, 


Before starting, the ranger is provided with as good » map 
as possible of the area to be girdled over, and on this he carefully 
notes the number of trees girdled on any stream, ridge, or other 
natural feature. It is the duty of the revising officer to check a 
certain number of these areas and count the troes girdled to see if” 
the nnmbor is correct. - 

To check the manner in which the work has been performed. 
at least 10 per cent. of the trees should be carefully examined 
and the revising officer should walk round each of these trees and 
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examine the girdle, the blaze, the hammer-mark, the selection, and 
“Check the girth as given by the register. To check the number of 
trees girdled at least another 15 per cent. should bo counted. As 
each tree bears a number the revising officer can commence from 
any treo and, following up the numbers in either direotions, be enn 
feo whother any have bean missed. The ranger will always ac= 
eompany the revising officer whon his work is being inspected. 


[IL—Girdling in unreserved forests about to be cultivated 


Here the object is to girdle every treo that has a marketable 
value and the minimum girth will depend on tho market, With 
this important exception the rules are exactly the same as for girdl- 
ing in unreserved forests not likely to be cultivated. 


Girdling in Upper Burma previous to 1890. 


Tg must be remembered that the state of affairs in Upper 
Barma was perfectly difforont to' that in Lower Burma. There woro 
no compartments, no working plins, ‘no reserves even ; the area 
over which the girdling was to be carried out was limited only by 
the extent of the teak forest available, and this is to a certain extent 
still tho case, ‘The extent and very often tho position of the teak 
forests were unknown, and had to be determined by the girdling 
oficars, ‘The number of trees to bo girdled was also practically un- 
limited ; a minimum of 30,000, 40,000 or 50,000 was fixed, but 
seldom, if ever, worked up to. It was ‘obviously impossible 
for one or two girdling officers to personally select this huge mum- 
ber of trees in any one season, and this work had to ‘be entrusted 
to rangers and other subordinates ; but as the girdling was in 
reality but the first step towards the examination and subsequent 
qeservation of the forests the work had to be closely supervised, 

The following rules were laid down :— % 

(1) No worthless or solitary tree to be girdled. 

(2) No tree under 6’ girth to be girdled. 

(8) One-third only of the marketable trees over 6” girth 
to be girdled. 

‘It would have been Leiter if the limit of girth had been 6 feet 
for dry and 7 feet for moist forest, and these limits have since been 
adoptad. Rule 8 was meant asa rough and ready working plan, 
it being the intention to girdle over tho samo ground onco every 
10 years, so that the whole number of marketable trees should be 
‘extracted in 80 years, Each gazetted officor had under him four or 
five subordinates whom he had previously initiated into the myster= 
jes of “ selection ;” each subordinate had under him 12 or 15 coolies, 
tho whole working from one camp or from camps close together. 

"The only possible way for the revising officer to check the 
work was by the numbers on the trees. Lists were kept as men- 
tioned under “ Unreserved forests” and the revising officer could 
begin from any girdled tree, following the numbers backwards or 
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forwards, taking their girths and checking them on return to camp, 
Tf any particular number or series of numbers could not be found, 
the girdling officer had to come and point them out. The advan- 
tage, from the revising officer’s point of view, of working out each 
ridge systematically will be apparent. 

‘One cooly was told off each day with each party to cut 
creepers, for which he got eight annas. "It was usual for the coolies 
to take turns at this work as girdling was usually much more 
lucrative. Tho lists showed the name of the cooly responsible for 
the creepers in each locality, and, if the work was badly done, 
he could always be detected and fined. 

The work began during the first week in December, and was 

‘carried on uninterruptedly till the ond of May. Relays of coolies 
‘used to come out (by previous arrangement) ahout every month. 

The above remarks, as far as regards “ Upper Burma,” apply 
only to the Chindwin division, the only division of Upper Burma 
of which the writer has any experience. 


IV.~REVIERWS 


418 RLEPHANT CATCHING OPERATIONS. 


V.-SHIKAR AND TRAVEL q 


“Pig Sticking Extraordinary.” 


Thy following uovel method of pig-sticking may interest your 
readers. One evening inst December f arrived late after a lon, 
march ab 2 small Burmese village, and while at dinner was waite 
on by a deputation of the headmen, with a request that I would 
lend’ them some rifles for the night to shoot pigs with, as the 
igs came every night to feed on the ripe paddy’ which was now 
Boing renped. "On iny making thom why t ey didn’t frighten them 
away by shouting, thoy informed me that that was no use, as the 
pigs were so bold that one could ride up to them on buffaloes 
and stick them with a spear. Anxious to try this, I went off to 
the paddy ficlds, and there, suro enough, in’ the bright. moonlight 
were to bo scen the ghostly looking forms of several buffaloes 
being slowly ridden “about by spourarmed Barmans, Ale 
ready one ‘rider had speared a pig, but tho spear not having 
been driven home the pig escaped. I tried to mount soveral of the 
“‘stoeds,” but not one of them would allow me anywhere near, much 
less on its back ; the village elder politely explaining that “the 
buffaloes could not stand the stink of my-Lord.” {thereupon 
watched in tho field, hoping to see a spear, but about one o'clock 
the mist came down and covored everything, making the cold too 
deadly, so I returned to camp, leaving a rifle with the headman 
who shot a large boar, not more than halfan hour after I had left, 
having ridden hp to within a yard of the animal. ‘The speur used 
is about 10 foot 


more than one spear’s length ; a3 of course“ the animals ber 
bold” is all humbug, or else one could walk up to thom, which 


TAWKWE. 


Elephant Catching Operations, 
8, 
” Thave read with much interest Mr, Bryant's account of 
elephant capturing operations in the Anamalai Hills, in the 
January Number, I'notice, however, cortain changes have 
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‘apparenily been introduced in the rules which were published by 
the Board of Revenue in September 1892, and I question whether 
any advantage has been gained by the changes. 

Tho rules prescribed for pits 12 fl. by 12 ft. at top and 9 ft. by 
9 ft, at bottom. The sloping sides are, a3 mentioned in the rules, 
intended to break the fall. “Mr. Bryant ignores. this precaution, 
and substitutes for it the filling up of the pit with brushwood. Now 
L roally question whether brushwood is really efficacious, and there 
is one great objection to urge against its use, To be of any effect 
at all the brushwood must constantly be removed, with a result that 
the cover of the pit has to be removed from time to time, causing 
disarrangement of the soil, which is likely to attract the notice of 
the wild elephants and render the whereabouts of the pits known, 

Mr. Bryant has produced no reasons for preferring pits with 
yertical sides, except the success which has attended his operations 
in recent years. Ho has, however, noticed the injury to the face, 
s0 often noticeable in captures, and states that he has had no acci 
dents of this kind of late years. It is, I consider, more a question of 
good luck than good guidance, as this injury is not caused, as he 
supposes, by the fall, but by the subsequent attempts on the part 
of the captive animal to eseape from the pit. . It is on this account 
that cows more often suffor from this injury than tuskers, as the 
former in lifting their heads break their chisels short against the 
sides of the pit, and afterwards the broken chisel adds to the injury 
when the animal rubs against the side of the pit. This injury is, 
I maintain, more likely to happen when the sides are vertical than 
when they aro sloping. 

Again, Mr. Bryant calls attention to his recent successes, 
and shows that “none of his late captures have diod. 
Is it not a little early to judge? (notice in passing that 
he has accidentally omitted from his tabulated list one of his 1891 
captures which died). Of the 18 captures, 6 have died, Of 
these the dute of capture and death of two is not known ; of the 
others one died from an injury in the face. The other threo all 
lived for more than six months, and two for nine months after 
capture. Admitting that his 1893 captures have passed the danger 
ous periods, is it not possible that there may be casualties amongst 
the four captures in 1894, which form a considerable percentage of 
those still left alive ? Ido not wish to be a bird of ill omen, but 
the height of no less than three out of the four exceeds tho height 
pfescribed in Rule 4; and judging from their height alone it is 
hot unlikely that thoy will die, “not from injuries but through 
pining, as they are probably advanced in age. 

Mr. Bryant asks us to judge by results; but after all, are these 
results so successful as to induce ‘us to alter our mode ‘of opera~ 
Hong? Out of 18 elephants captured in the Anamalais, six deaths 
have occurred. In this district 24 have beon caught, out of which 
four old cows have been released from the pit. Of the remain- 
ing 20, two have been sold, one young tusker realising tho faney 
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price of Rs, 4,800, and three have died. Fifteen are still living, of 
which one was caught in 1893 and two in 1894, Of the three 
that died, one was the second capture made, which died from pining, 
and should have been released from the pit instead of. being taken 
to the kraal, and one was a yery small baby, only a few months 
old, which died of diarrhoa brought on by incautious feeding, 
Result—seventeen living out of twenty. : 
Two other points of comparison may be of interest to your 
readers :-— 4 
(1). In Malabar the modo of bringing to the kraal slightly. 
differs ‘from that omployed in Coimbatore. It is found ver 
nevessury iv have lwo Lume elephants, one on either side, as w 
as those mentioned by Mr. Bryant, before and behind. Other- 
wise some of the larger elephants break away whilst being led 
to the kraal. But the circumstances diffor, for the lead here is 
from 12 to 15 miles, and not two miles as in Coimbatore. 
. ,Q). Mr. Bryant gives three months as the time for being kept 
in the-kraal. This is sufficient to tame, but here the elephant is 
not only tamed, but also schooled in the kraal, and is therefore con- 
fined for six months. The two clephants transferred from Coim- 
batore wero tamed, but not schooled ; and had to bo put in the 
kraal for two months subsequent to their arrival. : 
One word more, although I fear that T have alveady trespass. 
ed on your space. Mr. Bryant says that the size of the ca 
tured elephant’s neck is estimated, but has omitted to say how the 
‘estimate is made, Whilst in the pit the height of the elephant is 
measured as follows Ono man puts a stick alongside the animal, 
holding it wpright ; another man from the side with a stick cover- 
od with mud cuts the upright stick just above the withers of the 
animal. This gives the height of the clephant. The measurement 
of the neck is found by deducting one-eighth from the height 
measurement, ‘This hint may be useful to officers engaged in 
elephant catching operations if they are not already aware of it, 
NiaMpBer : 
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VI-FEEXTRAOTS, NOTES, AND QUHRIES,’ 


‘The Forests of the National Domain in America,” 


Tho small company of forward-looking people who, in the face 
of almost universal apathy, had been for years urging the nevossity 
of some rational system of management for the forests on our 
national domain, felt greatly encouraged ten years ago whet 
President Arthur was moved to mention the subject in one of his 
annual messages. We have no systematic forest policy yet, not 
even the boginning of sucha policy, but we are no longer sur- 
prised or unduly elated over the fact that men in places of high 
authority consider the matter worth talking about, at least. Presi- 
dent Cleveland, like his immediate predecessors, in his message 
to Congress, which assembled lnst month, strongly advised that 
some adequate protection should be provided for the areas of 
forests which hal been reserved by proclamation; and he also 
rerammended the adoption of some comprehensive scheme of 
forest management. He condemned the present policy of the 
Government of surrendering for small considerations immense 
tracts of timber-land which ought to bo resorved as permanent 
sources of timber-supply, and urged tho prompt abandonment of 
this wastefal policy for a conservative one, which should recognize 
in a practical the way importance of our forest inheritance as a vital 
element of the national prosperity.—(Garden and Forest.) 


Timber of the Sandwich Islands. 


Those familiar’ with lumber matters know that an important 
consuming section to the manufacturers of lumber on the Pacific 
coast of ihe United States is made up of the Sandwich Islands, 
It is somewhat surprising to learn, therefore, that these islands 
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+ other articles of barter. They set the common people of the 
natives to dragging the sandalwood down from the mountains, 
which Inbour had to be performed at the order of the chiefs with+ 
out componsation. Therefore, to avoid this unremunerativo 
labour—and lnbour of any sort is not congenial to the Sandwich: 
Aslander—the natives burned tho forests. Recently, however, 
surveyors who have been on the mountains say that sandalwood: 
is again springing up from the old roots, promising to re-forost. 
the districts which it formerly occupied, 

Another remarkable wood of tho island is the kawilla. It 
was used for spears and such purposes, and for this was seasoned in 
the sea for ten years, during which time it became heavier than 
iron. Many epecimens are still found thus seasoned, and some- 
thing of the sort is still done—( Timber Trades Journal.) 


Red Cedar Doors, 


The Puget Sound Lumberman refers to a shipment of 500 red 
cedar* doors and a quantity of window frames, by a Tacoma concern, 
to Johannesburg South Africa. That journal regards this ship- 
ment as marking another step in the door trade of the Pacific 
north-west, It goes on to state that only three years ago the coast 
cedar duor trade was unknowx east of the Cascade mountains, which. 
divide eastern and western Washington. The bulk of the doors. 
used at Spokane, Walla Walla, and in other eastern Washington 
towns, came from Minneapolis. Montana’s doors came from Anoka, 
Minneapolis, and St. Paul, while Utah and Colorado obtained 
their doors largely from Muscatine, In. and Kansas City. Now 
things have changed. White pine doors have been driven out of: 
eastern Washington, and Montana, Utah, and Colorado are be-- 
ginnin to find that'eedar makes excellent doors, and the result is. 

it shipments are boing made from coast. ports every month.. 
Not only so, but the States further east are being invaded by doors. 
from the Pacific north-west. Dnring the past year, Iowa, Min- 
nesota, Nebraska, and Missouri dealers have bought coast cedar 
doors, and the Tacoma paper predicts that within two years they 
will be as rife in the States east of the mountains as red cedar 
shingles have become, 

A year ago a Tacoma firm began work on the Atlantic coast.. 
Cho first shipment of doors went to Bangor, Me. Since then ship- 
ments have been made to New Jersey, New York, and Pennsylvania. 
A iecent shipment went to Philadelphia, It is said that at Oshkosh, © 
Wis., a sash and door concern, seeing possibilities in red cedar doors, 
is making an article veneered with cedar, and.an lowa concern 
is experimenting with a solid cedar door. Within the past yoar 
red cedar doors have been introduced into’ Japan, China, ‘and 
Hawaii, and a British Columbia firm will send a few to England 
and France as an experiment.—(Timber Tiradea Journal.) 


* Nore :—Juniperus virginiana, we beliéve.—Hox. ED, 
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Buried Wood. 


The French Consul at Montgze, in Upper Tonquin, tells of 
a very corioas mining industry which is enrried on there, which 
represents @ source of great wealth. This is comprised in certain 
mines, where are found buried the trunks of enormous pine-trees 
which have been swallowed up in some long-forgotten convulsion 
of nature. Many of these truaks area yard in diameter, and the 
wood they furnish is of an imperishable nature. For this reason, 
the Chinese value it for making coffins, the sanitary advantages of 
earth-to-earth burial not yes having reached that part of the world, 
(Chambers Journal.) 


Planting Shifting Sands. 


Tree-planting by the sea-coast, even under the most fayour- 
able conditions, is always attended with considerable difficulties, 
but when shifting sands, such as those of the Norfolk coast, have to 
be dealt with, tho crosses to be encountered in so doing are usually 
considerable, One of the most snecessful experiments of late 

ears in reclaiming waste sandy Jands on the sea-coast is that 
which has steadily been prosecuted since 1850 on the Holkham 
sandhills, the property of the Earl of Leicester. Formerly these 
sandhills were rabbit warrens, but by a carefully arranged and 
jetticions system of planting, the formerly shifting and blowing sands 

ave gradually been converted into a thriving plantation, thus 
forming a shelter to the adjoining pasture land and a distinct and 
ornamental feature of the landscape as well. 

The sea lime grass (Elymus arenarius) and the still more valu~ 
able marrum or sea matweed (Psamma arenaria) have been largely 
used in the hinding of these shifting sands, the running root and 
epreading growths, and still more the particular nature of the 
plants in being able to succeed, na: even taxuriats in such meagre 
surronndings, soon binding together the dry and loose sand, and 
thus acting as pioncers to other more valuable forms of growth. 

The trees employed in conjunction with the above grasses are 
the Cluster, Corsican, Austrian, and Scotch pines (Pinus Pinaster, 
P. laricio, P. austriaca, and P, sylvestris, and to show that they 
have succeeded well we need only add that many of the trees are 
now 40 feet high, and\well clothed with the thickest and freshest 
of foliage. The Corsican pine has succeeded probably best of any. 
(Timber Trades Journal: < 
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The Diseases of Trees. 


Apart from the natural processes of death and decomposition, 
to which all organisms are liable, the vast majority of the indivie 
dual species of animals and plants seem to be subject to diseases of 
one sort or another at different stages of their development. Na- 
turally, those which affect man have from time immemorial received 
the first and closest attention ; next como those interfering with the 
usefulness of tho animals, which man has made subservient to his 
purposes for agriculture, ttade, and locomotion. But it is only within 
comparatively recent years that any great amount of attention has 
heen bestowed upon the diseases of plants, 

As might be expected, the analogy betwoon animal patholog 
and vegetable pathology is usually close, except as-regards, the hered- 
ity of certain classes of diseases, which is confined entirely to 
animals, Abnormal and diseased conditions are produced in both by 
antuvourablo external circumstances; death and inability to regene- 
rate themselyesure with many different species of plant and animals 
the results gither of exposure to excessive heat or cold, or of pro- 
longed oxistence in solar and atmosphoris conditions dissimilar to 
those obtaining in the localities to which they are indigenous ; 
organic distarbances aro known to affect und heighten the normal 
tomperatures of tho blood of animals, whilst certain physiological 
disturbances have been proved to heighten the normal temperature 
of tho sap of plants; and both are subject to infoctious diseases occa- 
sioned by lowly organisms, whose biological position is in the 
almost undefinuble bordorland forming a sort of neutral zone 
between the Animal and the Vegetable Kingdoms. This latter 
class of pathological canses is by far tha most important 
to the human raco, both as regards the diseasos of animals and 
those affecting plants ; for the parasitic diseases, in addition to 
creating physiological disturbances in the individual, often result 
ing speedily in death, havo the unfortunate powor of being com- 
municable to other individuals by infection or contagion, Such are 
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the zymotic or inflammatory diseases which often become epidemic 
and extremely fatal to man and the lower animals, and the fungoid 
diseases, many of which also exhibit epidemic tendencies, among 
ants. 
Pe Gitios Ahi foundation’ ot “the “Hew: sotands ot Mycology b 
Berkeley, de Bary, and Tulasne, much has been done towar 
building up a knowledgo of the biology of fungi, both in Enrope 
and in America; whilst the laboratories of Hartig, von Tubeuf, 
Frank, and Sorauer in Germany, of the Government Mycologist in 
the United States, and of Marshall Ward in England are constantly 
busy with the elaboration of contributions towards a more complete 
knowledge of the parasitic fungi oceasioning diseased conditions 
in plants of agricultural or sylvicultural value, ‘There can be no 
doubt that if the work of the mycologists were more closely studied 
by doctors of medicine than it is, many useful hints would be obtain- 
le, which might lead to important discoveries regarding the cause 
of disease in man. The following example will indicate ‘what I menn, 
The shoots of the Scots pine are liable to be attacked by a fungus 
Caoma pinitorguum, whilst the foliage of larch suffers from the 
attacks ofa very closely allied species, ©. laricis. Hach of these 
fungi is unable to reproduce itself by direct generation ; it must 
first of all pass through an weidial form, or indirect stage of 
generation, as 0 Melampsora, before it can become regenerated in 
original forms of ©, pinitorguum or C.lariets. Now comes 
the striking part of tho matter, for there is very good reason to 
believe that C. luricis and C. pinitorguum can both of them pass 
through their wcidial stage either as Melumpsora tremule on the 
aspen, or as .M. betulina on tho birch ; and in the same way each 
of these two forms of Melampsora may develop either into 
C, laricis or C. pinitorquum, according as the spores chance to 
settle upon and manage to infect the young shoots and foliage of the 
larch or the pine. ‘This is something quite different from tho 
‘parthenogenesis’ and the change of generation often seen in 
the animal kingdom, as, for instance, among the Cynipide, Thus, 
the pine-shoot fungus may become a rust on aspen foliage, or a 
different rust on birch foliage; and in the sueceeding form it may 
become either the pine-shoot fungus again, or the rust to be found 
on the foliage of the larch, And in the same way the larch rust 
may affect either the aspen or the birch in its gcidial stago, and 
may then revert to the original form, or else become transformed 
into the pino-shoot fangus, ‘The possibilities that are thus opened 
out to medical science are immense. Take, for example, the 
yecent epidemics of influenza, There is no reason why the 
bacterium, which most probably causes this wide-spread and 
now oft-recurring epidemic disease, may not have a change 
of generation with some other disease, perhaps even a very 
minor disorder, affecting either human beings, or cattle, or domestic 
animals, And, arguing from analogy, asone seems perfectly 
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justified in deing, there isno reason why the germ causing the 
Tisense influenza may not havea change of generation with a 
bacterium causing what appears to be quite a different species of 
disease. Hence, careful study of, and ‘investigation into, all the 
diseases that are or have been either precedent to or concurrent. 
with any recent outbreak of influenza, might ultimately lead to a 
true knowledge of the cause of the disease, which must ever be 
the first step towards combating it most successfully, 

Whilst Pasteur has been the leader and the most eminent of the 
workers in this new domain of knowledge as affecting the medical 

rofession, Professor Robert Hartig, of Munich University, has been 
the Pasteur of the diseases of forest trees; although the credit of 
having been the first to stimulais interest in this direction un~ 
doubtedly belongs to Moritz Willkomm, ‘who published Die Mikro~ 
scopischen Feinde des Waldes in 1866-68. More than_ twenty 

ears ago, while Hartig was Professor of Botany at the Imperial 
Forest Academy, Neustadt-Eberswalde in Prussia, he published 
(1874) his celebrated work, Wiehtige Krankheiten der Waldhdume, 
or “Important Diseases of Forest Trees.” The value of this contri- 
bution to forest literature was not adequately or speedily 
recognised by the teachors of forestry of that day ; and a good 
deal of ridicule was cast on a study which is now, by every scientific 
forester on the Continent of Hurupe, admitted to have a very dis~ 
tinct, and direct practical value. The scoffers maintained that the 
fungi found on trees were secondary, or results, and not primary, 
or causes ; but Hartig was able to prove his ease by experiments 
in which healthy woody-plants were brought into a diseased eondi~ 
tion through artificial infection, Various works, papers, and 
brochares wore published by Hartig before the issue of his Lehr~ 
buch der Baumkrankheiten in 1882, A second edition of this work 
appeared in 1889, embodying the results of the active advance of 
niycological science; and now what is practically a third edition 
has just appeared in_an English form asa “eat Book of the 
Diseases of Trees, by Professor It. Hartig, translated by W. Somer= 
ville D. Oce, of the Durham College of Science, and edited by 
Professor H. Marshall Ward, of Coopers Hill College, (Macmillan 
and Co., 1894), 

During the generation that has just passed since the formation 
of the Forest Department under the Government of India, and the 
introduction of Forest Administration into the various provinces un 
der its rule, the ofticers of the Yorest Department have had too mach 
to do—in the way of organizing work, selecting and demarcating 
reserves, improving the methods of extraction, trying to form a 
market for fine woods which have as yet little or no market value 
beyond what is merely local and comparatively insignificant, im- 

roving communications, protecting the better and nore valuable 
Frnots from the destructive effects of jungle fires, overgrazing, &c..— 
to admit of their devoting any attention to such apparently trivial 
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matters as the diseases of trees, But it is only reasonable to. 

suppose that as time goes on, and forest work in’ India becomes 

more intensive, this new branch of scientific forestry will gradually 

receive more or loss of attention. And for those who wish to devote 

-a portion of their leisure time to the interesting study of the pathol 

ogy of Indian forest tres, there can be no better guide than 
fartig’s text-book in its English form. 


We know, for example, that many of the oldest. teak plintae 
tions throughout India ‘were formed on rich alluvial soils hich, 
‘owing to their comparative furtlity, and to their sickeoss ir the 
‘soluble aalts forming the food of plants, are never likely to yield 
such hard, heavy, close-graied wood as that produced on the crfer 
hillsides, from which timber of the finest ‘quality is obtained, 
Though: prodteing: avery: mauchl: quicker” geowihe of steak, these 
allaviad plantations. Gan never be. expected 4 furnish supplies of 
the finest quality of timbor + and if the degree of fertility exceeds a 
certain (indefinite) limit for the given eireumstances ‘of soll and 
situation, then it seems almost certain that there will be at least a 
predisporition towards <lisease either in mdividual atone or aa a 
Zeneral characteristic of the ‘whole efop. 


This boing the theoretical statement of a case which is of vast 
practical value with reference to plantation work, the question im- 
Inediately suggests itself,—Cin any such results be proved as having 
actually occurred? My answer is ‘yes’; for 1 find the following 
extract in my diary of 29th January 1881, daring my inspection of 
the Hill tracts of Norther Arakan :— 


“ Teak.—Up to 1879 a police guard was stationed at Sawa, and, as 
‘was done at every other guard seven or eight years ago, an experiment 
‘al teak plantation was likewise formed here. ‘It is now a clump of about 
*200 poles, growing over level, rieh, very deep, alluvial deposit in prox- 
‘imity to the river's bank, As in the case of all the similar plantations 
*T have reported on, this clump is badly in want of being thinned out to 
‘the extent of abont 50 per cent. Its crowded condition may be judged 
‘of when it is said that in girth the poles vary from the circle formed by 
‘thumb and forefinger up to tree full spans. The average height of the 
‘dominating poles is about 85it, to 40ft., and the mean girth 14in. ta 15in, 
‘The maximum girth of three spans is attained by six individual poles, 
‘The distances at which the plants were planted out seem to be very 
sirregular, but the whole covers abont one-fourth of an acre. 

‘ With reference to what I have remarked about the Myauktaung teak 
‘plantation, viz., that the excessive richness of the soil (combined with the 
+ questionable drainage of the srea during the rainy season), it being so 
‘much in excess of the fertility of the soilson which teak is indigenous, 
‘and over which it attains its greatest perfection, sould probably induce 
+a apongy growth or fungus development before the trees arrived at the 
‘age uf maturity, —an example from the Sawa plantation may be quoted. 
‘One of the largest of the poles that had been growing at the north edge 
‘of the plantation (¢.¢., in the position most sheltered from the winds), 
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‘with o fine, normal development of branches, and henee of the root-sys~ 
4tem (that developing pari paasw with the branch system), had, without 
‘any good and sufficient reason, simply fallen dowa, broken off jst about 
‘ three-inches above the ground. {t was no rugged tear as if the pole 
‘had been thrown by the force of the wind. On examining it, no trace of 
‘ingect-boring, or other visible canse, was assignable. On chewing a bit of 
“the wood, however, tho taste felt was decidedly that of vinegar, showing 
‘ that froin the combined effects of excessive fortility and imperfect drainage 
“of the goil, the sap had been interfered with, had become decomposed, and 
‘undergone fermentation resulting in the death of ihe tree...., Although 
‘the woody, fibrous parts thus exposed were in an unhealthy condition, 
* yet the bark, and stem, and branches had outwardly quite a healthy and 
‘vigorous appearance.” 

So much for too great fertility in the soil. But the opposite 
extreme may bo productive of very similar results—a predisposition 
4o fungous diseases. Insufficient supplies of food in the shape of 
soluble mineral salts, and more portcalarly: want of a sufficiency of 
soil-moisture for the supply of the physiological requirements with 
regurd +0 water of transpiration, produce very much the same 
practical results as when the root-hairs of the plants tend to gorge 
themselvos with rich food beyond the actual physiological require= 
ments of the individual plants, As this, howover, is again a parely 
theoretical statement of the case, it must also be met with tho 
question as to whother or not practical examples can be pointed to $ 
and here, too, practical experienco and theory harmonise, as may be 
abundantly proved on the limestone hills of Bodyar in the 
Jaunsar Divigion of the School Circle, N-W. P. 


The re-wooding of these baro hillsides, with their shallow soil 
and their hot southern exposure, forms a diffiealt eylvieultural prow 
blem. Whilst the ultimate object to be aimed at is to clotho them 
with forest in which the raling species shall be the valuable Deodar, 
this object will practically only be witainable by indirect means, 
and after a considerable lupso of time. As the elevation is above 
that at which the Chir pine (P. longifolia) oceurs frequently in 
this part of Jaunsar, the principal tree to be made use of as a 
nurse, under whose shelter the Deodar can be raised, should be the 
Kail (P. eweelsa), which is not infrequently found seeding itself 
naturally here and there, and forming a lightly foliaged patch of 
young trees, beneath whose grateful shade Deodar seodlings find 
‘the conditions apparently most suitablo to their initial growth and 
dovolopmont, namely, sufficient overshadowing of the ground to 
help to retain the soil-moisture, and to prevent the seedling suffer~ 
ing from the effects of the excessive transpiration that would be 
induced by complete insolation, Various mothods of sowing and 
planting appear fo have been tried inthe past, mostly with but 
poor success ; and the present method is the somewhat expensive 
one known as ‘Jusket-planting? But even with the minimum of 
disturbance thus secured to the young nursery-bred Deodar, 
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the effects of exposure to the full blaze of the scorching sun om 
these hot, dry, southern exposures has in very many instances led 
to the foliage becoming iufected with a minor parasitic disease, 
which exhibits itself in the form of small yellow pustules (spore 
phores), that ultimately turn black as they mature and dry. 


Fungous diseases of various kinds are exceedingly common on 
the conifers throughout Jannsar-Bawar, and, of course, more 
especially on the southorn exposures where the conditions as to. 
insulation, food-supplies, and water of transpiration ave very much 
more unfavourable than on the cooler and moister northern aspects. 

On the vast majority of the Himalayan spruce (Picea Smithi- 
ana), which cours so abundantly throughout the whole of the 
daunsar Division, in association chiefly with the Himalayan silver 
fir (Ades Webbiane), a fungous discase attacks the terminal shoots of 
the lower branches, transforming those into bright orange tassels 
(Plate a) which, after bursting and scattering their spores, become 
blackened and shrivelled up as if they had been scorched and 
withered by fire (Plate 4). This fimgus, identified some years ago 
by Dr. Cooke as A#rid/um Thompsons, secms to bear a very close 
relationship to the <Le‘dinm coruscans, or rust-fungus common on the 
spruce of Sweden and Finland, which also attacks the young shoot 
and affects the whole ofthe leaves. These become occupied by a peri- 
dium, which ruptures either partially or along the whole length of 
the needle and shows the golden yellow meidia beneath, The 
fleshy cone-like transformations of the shoot are eaten in Swed- 
en; but the attention of the Himalayan peasants does not 
yet appear to have been drawn to the large possibilities before 
them in this respect every April und May. Sometimes the 
spruce are almost complelely covered with theso bright orange 
tussels, excepting the leading-shoot, which happily appears 
exempt from infevtion ; and there cannot be the slightest doubt 
Gat uo spruce were now a marketable tree, the great pre- 
valence of the disease would be sufficient to draw practical 
attention to the advisability of trying to prevent the spread of the 
disease by lopping and burning all shoots within convenient reach, 
‘Tno teleutospore-form in which this Zeideum bas its change of 
generation is not yet known. Leaf rusts are not confined to, or by 
aiy means so frequent on, Deodar foliage as on the needles of 
spruce and pines throughout Jaunsar. That on the Himalayan spruce 
(lute c) was identified by Cooke as Peridermium acicolum (now 
better known as Periderminm pini acicola or BP. oblongisporium), 
which is the ecidial form of the Coleosporium, that attacks the 
foliage of herbaceous plants like Senecio, Kuphrusia and Tussilago. 
But the most striking and the most abundant leaf-rust is that on 
tho toliage of the Kail pine (P, excelsa), designated Peridermium 
orientale by Cooke, which has been described in the Indian Forester 
(Vol III, “page 88), and is now shown in the plate. During the 
months of April and May the ecidia are noticeable on the one~ 
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year-old foliago of soedlings and saplings chiefly, though occasionally 
of older poles, The spermogonia are found among the yellow, 
pale orange or salmon coloured pustules which break through the 
cuticle of the leaf; and when those become dry and brown with 
age, they look like small black blotches, The mycelium develops. 
inside the leaf, where it hibernates; and in the following spring it 
may again produce eeidia without killing the leaf. As the foliage 
docs not die at once, or at least to any great extent, this famgoid 
diseaso is not of any very important character. 

A more destructive disease is that occasioned by Hysteriun 
pinastri, which was first noticed by Professor Heinrich Mayr (thon 
Assistant to Hartig, bt deputed by the Bavarian Government. to 
visit the forests of North America, Japan, and the Him: 
1888, when he found it on the Chir pine (P. longifolia) of th 
plantation, This disease, which has become the scourge of nur- 
series and young plantations throughout Germany in the last thirty 
years, appears first as yellow spots that spread out and tnen tho 
Whole needle red, and often kills off the young plants when about 
one year old, ‘This parasite is all the more dangerons, as it is 
saprophytic as well as parasitic, and can therefore reproduce itself 
upon the dead foliage lying on the ground. 

Another form of fangoid discase oconrring in Jannsar is the 
Peridermium pini corticola, occasionally to be found on the stems 
of young pines, both Chir and Kail! Infection probably takes 

lace at some point where an injury has been sustained (irom an. 
insect, hail, &e.,) and the mycelium spreads first of all within the 
cortex and then attacks the adjoining tissues, the rate of progress 
being usually somewhat more rapid longitudinally than horizon 
tally. For the most part the cvdia are formed ‘only where the 
cortex has become diseased during the preceding year ; and there 
they protrude as large, bright, yellow or orunge pustules of various 
shapes in May and June, which soon burst and scatter abroad 
their countless reddish-yellow spores, Like the majority of the 
other conifers of Jaunsar, the Tori (Cupressus torn'osa) does not 
entirely escape fangoid disease, but is often largely altacked— 
more especially on hot southern slopes, of course—-by a Nostoa 
(seo Plate) or mucilaginous mass of brown teleutospore-layors 
which appear spirally round the stem. When this mucilage-like 
masa drops off, or becomes washed away by rain, simall sears re= 
main either exposing the woody tixsuv of the twig, or else forming 
excresconces on the bark, ‘This Nostoe or eypress fungus is due 
to Gymnosporangium Cunninghamianum, whose telentospores are 
each ‘autumn developed under the outer cortical layers, and in 
spring they break through the cortex, appearing, often very pro- 
fusely, in their mucilaginous masses, | These fructifications consist 
of long filamentous basidia whose outer wall has become transform= 
ed into this gelatinous-like mass, and of the two-celled restin, 

spores borne at their apex. Within this mucilaginous mass, whiel 
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js soluble in. rain water, the formation of the promyoeliunt 
and sporidia takes place. On being liberated, the sporidia are 
conveyed by the wind to the foliage of varions pomaceous trees, 
most probably to. Sorbus in the case of the Cypress Nostoc, where 
they produce the eidium Cunninghamianum. 

Tha common rust which atlacks wheat and other grasses is 
frequently to be met with in Jaunsar as the Barberry fungus 
(Aicidium Berboridis) on the leaves of the VWimalayan Barberry 
(Berheris avistata-seo Plate), When infected, tho leavos bocorta 
thick, fleshy, and yellow, whilst the sporophores occur as bright 
orangesyellow pustules thickly seattered over the lower surface of 
the foliage, although a few also break through the cuticle of the 
upper surface. | Tnfection probably takes place, af the time of the 
opening of the bads, so that the development of the leaves spoodix 
ly becomes arrested. ‘The leaves infected—which not infrequently 
includes all the leaves of the short shoot in question—consequent= 
ly become thickened, amd remain more or less abortive, Tho 
sporaphores ripen quickly, and shed the spores towards the end of 
Zpril when they are scattered fur and wide by the wind to produce 
the rust on wheat (Uredo linearis) and mildew on various kinds of 
grasses (Puceinia graminis). 

But one of the most beautiful of all the diseases of the Hima- 
layan freos is that caused by a species of Heoasous on tho 
cinnamon tree (Cinnamonum Tamala). This disease, ultimately 
causing a cluster-liko deformity of twigs and foliage similar to the 
so-called “witches-broom’ of the birch in Hurope (also caused by an 
Exoaseus), takes the form of a denso mass of bell shaped or erinkl- 
ed exerescences of a beautiful pearly grey colour, which in form 
much resemble the malformations produced on a less luxuriant 
scale by Kuoasens alnitonquns and E. epiphyllus in the fruits and 
tho foliage of the common aller, 

This branch of vegetable pathology hus previously been ine 
troduced to the notice of the readers of the Indian Forester on more 
than ono aceasion, as may be scen on reference to Vol. IE page 380, 
Vol. TIL pages 24 and 89, and Vol. XVIIE page 21; and it has 
also been relerred to on page 38 of Mr. Hearle’s Working Plan of 
the Deodar Aunye, Jaunsar Forest Division, N- W.P., 1889. But 
to those who may wish to cultivate a closer acquaintance with the 
Diseases of Trees, Hurtig’s text-book can be warmly recommended, 
His companion work, anatomy and Physoiony of Planta, with 
special reference to those of Sylvioultural Importance, will ulso 
be issued in an English form during tho autumn by Mr. David 
Douglas, the well-known Edinburgh publisher, 


Drara Dow, N-W. P, } 
24th February 1895, 
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System of Tapping the Caryota Urens for Toddy in 
Travancore. 


Although the Caryota urens, under the local names of Olathi, 
Choonda and Kali-pana, is met with in most of the 'cool shaded 
valleys and lower hill-slopes of the cultivated parts of Travancore, 
it is, asa rule, tapped in only a few of the districts in the inner 
North-Western part of the country. Its great ashy-green fronds 
of leaves which often serve to decornte some gay pandal; the stiff, 
dark fibros of its leaf-stalks locally used as fishing-tackle ; its huge 
trunk which, when dead and hollowed out, is made into gutters 
and troughs ; its soft, inner pith that sometimes takes the place of 
Sago,-—are,\in-their way, useful, and among the many produets it is 
capable of yielding : but, from its almost general utility in the 
Yocalities in’ which the Conpota is tapped, its toddy is by far the 
most important product. Toddy is not, as some understand it to 
mean, the harsh alcoholic liquor obtained by distillation from the 
fermented sap of the palm ; but it is the delicious, milk-and-water 
like, sugary sap itself as, cool and refreshing, it flows out at the 
eui-end of the flowering-spathe. The cocoanut, the palmyra and 
the Caryota has each its own distinctive method of tapping, but, 

erhaps, the most laborious, yet interesting, system, is that followed 
in the extraction of the toddy from the gigantic fower-branches of 
the last. 


In North Travancore, where, more than in most other parts of 
the country, a perennial humidity pervades the air, the cocoanut, 
the Areca, the Talipat, the palmyra and the Caryota, glorying in 
the gay sun-ghine of their tropical day, bathed in the copious 
showers of the monsoon rains, bedewed by the translucent con 
densations of the night-air and fanned by’ the perpetual breezes 
from the sea, bea up their imposing tufts of foliage high into 
the sky. Of this remarkable brotherhood, the Caryota, though 
one of the biggest, is yet the shortest lived ; for, attaining its 
greatest dimensions in dbout, twelve or fifteen years after sowing, 

1o tree gives out its huge clusters of flowers Yor another two or 
three years at most, and then declines and dies long before 
its more fortunate associates will have arrived at even middle- 
age. Within tho short period of its existence, however, it 
proves, in its own way, a useful and valuable tree ; for, from 
the time it attains ite greatest height down to a late day in its life, 
its grateful, nourishing sap administers to the sustenance and com 
fort of many hundreds of the lowest, agricultural classes of the 
country, The noon-day meal of tho Poolaya generally consists of 
nothing more than a long-drawn draught of sour toddy which, in 
his short hour of respite, he cheerfully drinks to the accompani- 
ment of much rural gossip and prattle, with the companions of his 
toil sipping with him. 
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“Tapping,” as applied to the several species of palm from 
which toddy is extracted in Travancore, consists of ‘two distinct 
operations—“ training the spathe” and “tapping-proper.” In the 
caso of the cocoanut and the palmyra, the training or preliminary, 
istimulative manipulation of the unexpanded flowering-spathe as an 
incentive to the flow of sap is always antecedent to the tapping 

oper, which consists in the methodical paring and slicing of the 
Tower, free end of the spathe, at certain fixed hours of the day, to 
Jet ont and, so gather, the pent-up toddy that collects in its spikes 
through their training. In the caso of the Caryota, however, ita 

iant clusters of flower-buds are too stiff and stubborn to yield 
their juice by a single process of training, and that operation is 
therefore made to alternate with the tapping-proper in a regular 
series or succession in which they are each repeated several times. 

On the Caryota attaining its fullest dimensions—usually, a 
height of from 46 to 60 feet and a basal girth of about 3 or 4 feet— 
it gives out its first floworing-spathe which, appearing at the sum- 
mit, stays the tree’s further growth in height. A healthy, vigorous 
tree generally has from fifteen to twenty fronds of leaves, and once 
flowering begins, a spathe is let out at the axil of each frond. As 
they travel downward, the spathes increase in size until the 
middle of the crown, where the largest is given off, is come to : 
thereafter, they not only grow smaller but emerge at longer inter 
vals, and, in a year or two after the last and smallest cluster 
matures, the tree itself speedily declines and dies. Wherever it 
is untapped, tho Caryota, stamping a peculiar melancholy feature 
on the physiognomy of the vegetation around it, lives on for sever 
al years ; but in localities where tapped, its vital energies come 
to be so incessantly and powerfully taxed, that, in the re-action 
which sets in, the tree dies at a comparatively early age. Tho 
first spathe let out is generally small and ill-formed and, as it 
would not pay being tapped, it is let alone. But when, a month 
‘or two later, the second spathe appears, the tapping of the tree 
is taken in hand. A couple or more stout bamboos with portions 
of the arms retained on each sido to serve for steps, are tied on 
to the stem of the tree, one above tho other, until they form a 
Inddor long enough to roach the spathe ; and at the top, directly 
below the sputhe, a rude platform of little sticks is constructed 
for the tapper’s use. This individual, usually a man of tho Chiga, 
or “Tapper caste,” now ascends the tree and, perched on his plat- 
form, proceeds to cut away that portion of the tough sheath which 
encloses the long, tender, flower-spikes of the spatho: the 
remaining part of it protecting the peduncle of the spathe itself is, 
however, allowed to remain to shield the latter from the direct heat 
of the sun or any other external influence likely to injuri- 
ously affect it, The spathe, at the time the sheath is thus remoy- 
ed, will have jnat completed its elongation, but will not yet have 
burst open. On removing the sheath, the delicate spikes of unex. 
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panded flowers are all unravelled and stretched ; but they aro, 
soon after, wrapped up in a few strips of Talipat leaf and tied round 
with a little coir rope. Early the next morning the spathe is un 
tied and the spikes of embryonic flowers are taken, one ata time, 
between the fore-finger and thumb of each hand in succession and 
gently, yot firmly, pressed, This oporation, the first step in the 
training of the spatho, begins at the attachment of the spikes with 
the peduncle and, precsediag with an even, rythmical regularity 
along their entire lengths, is continued down to their free ends, 
It is ropeated sovoral fimes over each and every one of the threo or 
four hundred spikes in the spathe—an extremely tedious opera~ 
tion, but conducted most patiently and carefully. very. 
morning, six days following the unravelling of the spikes, this 
monotonous pressing goes on, the spathe being, during the inter- 
vals, carefully wrapped up in its shroud of Talipat leaf, On the 
sixth day, after the training for the day gives over, about six or 
eight inches of the sheath left covering the arched end of the 
peduncle is carefully cut and romoved ; tho dense, rusty tomentam 
on it is seraped together and ground, with a little sour toddy, into 
a stiff paste 3 the exposod part of the peduncle is gently bruised 
with a smooth stone and the paste applied over the bruise. This 
bruising of the peduncle is aaid to arrost tho farther dovclopment 
of the fibrous tissue in the spikes ; it, at any rate, makes them lim, 
and pliant; the paste ia applied to excludo the air from the injure 
part and, so, to prevent decay. The spikes are usually from five 
to seven feot long, and the next step consists in the cutting away 
of their lower, free ends for about six or eight inches of their fongth, 
care being taken that every spike is clean-cut and to the samo 
length, ‘to ensure this, the spikes are, bofore being ent, bound 
together into a compact bundle. For the next ten days the spikes 
are taken, one by one, between tho forefinger and thumb of each 
hand, as before, and twisted by a dexterous, tilting action, proceed- 
ing at first from left to right and then reverse ways, and continned 
like tho pressings from the insertion to the free end of each spike. 
For the next two or threo days the spikes, placed between the 
lms of both hands, are gently rolled about backwards and 
forwards for several minutes each. By tho time this operation 
ceases, the young toddy begins to flow. No attempt is, howover, made 
to collect this astringent, sub-actd juice, but, wader the name of 
“ Kaippan mara-vollam ” (bitter tree-water), it is allowed to drip to 
the ground for a couple of days. On the third day, the pot, usual- 
\y an earthen vossel, is ticd on to the cut end of the spathe and a 
piece of the lower petioloid expansion of the leaf-stalk of the areca 
palm is tied all round the rim to prevent the rats, squirrels, bats, 
pole-cats and flying-foxes from prying into its contents. Tho 
monkey is, however, the only animal that cannot be kept away 
when he decides upon taking “a drink”; :but the penalty of 
his indulgence too often overtakesfhim in the midst of his Bac- 
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chanalian enjoyment, and he ia found most disgracefully “ tight,” 
either tottering on the treetop or sprawling about, with many 
an amusing antic, near the foot of the tree. However, with the tying 
of the pot the tapping-proper begins and, for a couple of days there- 
after, every morning and evening, the tapper, on emptying the 
toddy-pot into a carious bucket which is carried strung to his 
waist, trims the ends of the spikes with a sharp, broad-bladed, 
little chopper, with which, on each occasion, he carefully slices off 
about an eighth ora quarter of an inch of their Iengih. After 
this, the spikes ave untied and rolled about between the palms for 
three, fonr or even five days, They are then tied together again 
and tapping goes on, without interruption, for five days. By 
this time, the yield of toddy would be about four qaarts per day. 
The spikes are now untied, rolled for three days and bound toge~ 
ther again, The tree is then tapped for eight consecutive days 
when, a yield of six quarts per day being attained, the rolling of 
the spikes agnin goes on for threo days. Another twelve days of 
tapping, enhancing the yield to eight quarts, ensnes, and the spikes 
aro then pressed for three days. ‘This pressing is a repetition of 
the first operation only, when undertaken at this stage, it is 
done more thoroughly. ‘The tree is then tapped again for twenty 
days, at the ond of which time the yeld will have run up to twelve 

aris, But when, a few days lator, it shows symptoms of decline, 
the spikes are once more, and for the last time, vigorously squeezed, 
twisted and rolled about for three days. This sustains the yield of 
toddy some time longer and, in strong, healthy individuals even 
increases it to eighteen or twenty quits per day. But the course 
of the apathe is ran, Through the frequent slicing of its lower 
end it will, by this time, have been reduced to less than half its 
original length ; and when, after a month or a month-and-a-balf 
more of tapping, tho yicld of toddy steadily declines util it at last 
ceases, all hat will remain of the once beautiful cluster of graceful, 
light-green spikes would be but a few inches of their dry and 
shrivelled-up stumps. 

Whon tapping is going on in any particular spathe, the others 
do not so readily emergo, but, varying from a fortnight to a couple 
months after it gives over, one or moro of them appear. Sometimes 
several come out in quick snecession but, then, they are tapped, 
each in its own proper season: in this way, three or even four 
spathes may be all seen tapped on the same tree, at one and tho 
same time. When such pucixity is evinced, however, the last 
spathes are slow in appearing, but, again, when they do emerge, 
they are generally more vigorous than the ones gone before. ” 
any case, tho last spatho is the smallest and it, like the first, is 
usually {et alone. Again, owing to the extremely vigorous condition 
of certain individuals, it sometimes happens that the flow of toddy 
is so copious that the pot has to be watched and emptied several 
times during the day. It is also interesting to note that some 


THE SANDALWOOD TREES IN MYSORE. 188. 


spathes, in spite of the most careful and exciting training, will not 
yield any toddy whatever. 

‘An average-sized spathe is tapped in about four months, and 
it usually takes about two years for all the spathes of a tree to be 
tapped. 
aa the toddy is taken down fresh from the trees, it is sweet, 
and fairly large quantities of it may be drunk without fear of inebria- 
tion. It is not only mild, but is considered both wholesome and 
nourishing—hundreds of poor little Poolaya and Choga babies being 
kept upon’ it throughout the day while their mothers are working 
in the fields far away. Unlike the cocoanut’s, the toddy of 
the Caryota is thin, ie, more watery; but once fermentation 
sets in, it soon turns into a foaming, beer-like liquid, acid to the 
taste and intoxicating readily. It is this strong, sour tuddy, 
however, which diluted with water, is usually drunk by the lower 
classes, especially the Poolaya who would refuse to take any other, 
even_the sweetest : but give him the sourest, and he would, calling 
it “Nalla poolicha Kallu” (good sour toddy), drink as much as 
four or five quarts at a single sitting in one of his thirsty noon-day 

vers. 

Tapping for “Jaggery” is conducted on the sume principles 
as tapping for toddy, only’ the pot used for “ Jaggery-dadly” is 
thickly coated inside with woll-slaked limo which stays fermenta= 
tion for several hours, On being collected this toddy, which is 
very swoet, is poured into large copper vessels and boiled down 
for several hours, until it grows into a thick, dark brown, syrupy, 
granular mass, when it is ladled ont into little brass or earthen- 
ware dishes and, solidifying on cooling, constitntes the coarse 
native sugar familiarly known as “Chakkaray” or “Jaggery”, 


KooraatooxoLam A. M. SAWYER. 
28th January, 1895. 


The Sandalwood tree in Mysore. 


Sandal-wood (Santalum album) belongs to the Santalaces 
family, It is a tree with fragrant wood, opposite entire 
smooth leaves, of a roundish oval shape and of a dark green colour, 
Tt propagates itself in Mysore amongst bushes, woods and rocks. 
The tree is a middle-sized ono, and has a good crown. It is almost 
peculiar to Mysore and Coorg, and though it grows to some 
extent in some of the adjoining districts of Madras, it is compara- 
tively less in quantity and inferior in quality. Though the tree 
is found all over Mysore it grows very unequally in diffrent parts 
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-of the country. It is not met with in the heavy, evergreen 
forests, and is conspicuously absent to the west of Hemavati 
towards South Canara, It attains its greatest bulk and weight in 
laces with a moderately heavy rainfall, say 30 in., but the per- 
fame of tho wood grown in such localities is not so strong as that 
of trees grown in more arid spots, The girth of a mature tree 
varies according to aoil and circumstances, and in exceptional 
cases there are trees with 4 to 5 feet in girth, with a stem of 16 ft. 
Jong to the first fork. It attains maturity at between 20 and 40 
yeuts of age uceording to soil and climate, The older the tree the 
nearer the heartwood comes to the surface. 
The tree is found in three varieties, red, pale and yellow, but 
they exhibit no indications externally, and there are two other 
-gorie of sandal, called Navnl Kannn (pea-fowl’s eye) and 
Naga Kannu (cobra’s eye), so-called on account of some 
spots on the heartwood, which can be distinguished by a careful 
observer by tle external condition of the bark. The heartwood is 
hard and heavy, highly scented and rich in oil, the bark and 
sapwood have no smell. The best. parts are nsed for carving boxes 
and other works of ornament This is probably the most valuable 
of woods in the world, for the market value of a cubic foot of it 
yaries from Rs. 10 to Rs. 20. The roots, which are the richest 
in oil, and the chips, go to the still. Tt forms the basis of many 
scents, and is also used in medicine, By far the greater portion 
of the wood sold yearly in Mysore is taken to Bombay, the annual 
revenue to the Mysore State from Sandalwood varying from 10 
to 14 lacs of rupees. The Mysore Government havo long etablish- 
ed Kothis at different centres of the Province, for the storage of 
Sandalwood collected from the forests and other lands, where it 
is propared and exposed annually for sale, Dead and dying trees, 
ani fully mature trees are removed bodily, and the bark aud sap- 
wood are taken off in the forests, The wood is then carted to 
the nearest Kothi. In the Kothi, the root of the tree baying been 
first separated from tho stem by a saw, the log is cut into billets 
of 8 feet in length, any white wood that might have been 6 feet on 
itis removed by a small adze and then chipped, The billets 
going into the first five classes are then phined either with a car- 
penter’s plane, or shaved with a double-headed bill hook, to give 
the billets a amooth surface. The wood is classified by the weight 
of the 2 feet billet and its external appearance. The wood is 
generally assorted into 12 classes, the first 5 classes, then the 
roots, Jujpokul (or hollow wood)’ Bagar Adeidor small pieces, 
Hutri, Fyu and Milwa Chilias ani the saw powder, The rales 
for the classification of wood framed by the late Dewan Purnaiya 
are almost fully still in force, 
Although Mr. Petrie Hayes has been bringing about improved 
machinery for the extraction of Sandalwood oil, the primitive 
mode of obtaining this oil by distillation is still in voguo, and largely 
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followed by people in South Canara, It may be interesting to many 
of the readers of the Forester to know the details of the 
primitive method of distilling Sandal oil. ‘To say briefly, Sandal 
oil is procured by distillation, the roots yielding the largest 
and the finest qnality of the oil, The body of the still is a large 
globular claypot, with a circular mouth, “The mouth of the still, 
when filled, is closed with a claylid, having a small hole in the 
centre, through which a bent copper tube is passed for the escape 
of the vapour. The lower end of the tube is conveyed inside a 
eopper receiver placed in a large vessel containing cold water. 

hen preparing Sandal for distillation the white or sapwood 
is rejected and the heartwood is cat into small chips, of which 
about 2 mannds or 56 Ibs, are put into the still. As much 
water is then added as will just caver the chips, and distillation 
is slowly carried on for 10'days and nights, by which time the 
whole of the oil is extracted. As the water from time to time 
gets low in the still, supplies aro aided. The quantity of oil 
yielded by wood of good quality is about 10 oz. per maund. The 
il is transparent, and of a pale yellow colour. 

Propagation.—lt is mderstood that the formation of Sandal 
plantations in Mysore was first mooted at the beginning of the present 
century by Colonel Wilks, then acting British Resident ia Mysore, 
‘At that time the universal opinion that existed appears to have 
been that Sandal trees would not thrive in artificial plantations, 
Nurseries of Sandal plants were made and the piaats transplanted 
into pits, but this was attended with failure, Mr. Ricketts, 
the Inspector-General of Forests in Mysore, in his circular re- 
garding Sandal growth, says that artificial planting in the open, 
even on tha most favonred soils, is generally attended with 
failure for want of shade to the seedlings in the hot season, 
bal that the chances of failure of artificial sowing in ploughed 
Jands have, proved to be faw and fimited. All that is required 
to be done is to select a good sized block of waste land 
favourably sitnated, if possible, as rogards moisture, though 
if the soil’ be poor it does not much matter. This block of land 
should be thoroughly ploughed at tho first rains or the usual 
ploughing season. Sandal seed should be sown at the ordinary 
sowing season mixed with seads of quick growing indigenous fuel 
trees or any naturally quick growing troos. Eixporionce has 
shown that this method of planting Sandal is a success, and a 
pluntation worked on it in the Gundekutte Kavul, close by 
Hassan, has a hundred thousand young Sandal tress, Doubts are 
expressed as to whether artificially sown Sandal trees would 
produce Sandalwood, equal in scent to that grown spontaneously, 

ut the plantations are young as yet, so that it will take time to 
remove the doubt, 
N. NARAYAN RAO, 


Forest Ranger, Hassan 
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The Management of Forests containing teak. 


Tho review of the Annual Forest Administration Report for 
Mysore for 1891-92, which appeared in the February issue of the 
Forester, shows thal in Mysore as on the Anaimalai Hills, the 
same difficulties aro experienced with regard to the reproduction 
of teak, and of the few valuable species which the mixed forests 
contain. Immediately the leaf canopy is broken, a rank under- 
growth springs up, and the teak seedlings stand no chance. It 
would be interesting to know whether tho same conditions obtain 
in Wynaad, Travancore and Cochin. Personally I feel convinced 
that the selection method of treatment, and fire protection, un- 
accompanied by cultural operations, is not sufficient in tho 
mixed forests of Southern India, which still contain teak, and that 
if the present system continues, teak, rosewood and vengay, (Ptero~ 
carpus Marsupium) and other valuable species will become extinct. 
I drow attention to this fact Jast year in tho Forester, and 
suggested certain remedies ; the subject is, however, of such vital 
importance, thet T ngnin refer to it, in the hope that other foresters 
may give us the benefit. of their experience and advice. Tho 
Nilambur plantations (Malabar district) have, I believe, always 
been looked on as a source from which, in the future, considerable 

* supplies ‘of teak. will be,available. Tho growth of teak in these 
plantations is doubtless very rapid, but it yeé remains to be prov- 
ed whether teak, grown on these alluvial deposits, is of the samo 
quality as teak grown on tho Anaimalais und other bills betweon 
1,000'and 3,000'feet above sea level. Soft, spdhgy teak is of less 
value than, good, sound jungle-wood of inferior species. I have 
had no exPbrifhice of the Nilambur plantation teak timber, but as 
I found that tho Anaimalais teak required, on an average, 120 
years, to attain a diameter of 2 feet, [ am inclined to be suspicious 
‘aa to the qualities of the Nilambor teak, with its rapid growth, 
However, I am doubtloss prejudiced on the subject, und Mr. Py 
Imshington, who is now engaged in preparing working plans for 
the Nilambur plantations, would be able to enlighten us on tho 
subject. I visited the Nilambur plantations in 1887, and was 
much struck with their appearanco; on the whole I was disappointed, 
muny of thom had not been sufficiently thinned, and the con- 
sequence was that the trees in some of the older plantations had 

oor crowns, and resembled telegraph osts ; thinning was urgent- 
ly required, but it was doubtful whether it could be undertaken 
without serious risk at the time; in any case it was an operation 
which roquired extrome care, as the trees could have had but 
little root, and if the wind once got in they would have gone 
down like nine-pins, What has feen done sines then’ inthe 
plantations I have never heard, and it seems a pity that there is no 
annual record of how our forests aro worked in each district, and 
what are the results of cultural operations, &c., &c. Had there 
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Beon any system of collecting such information as is the case in: 
other countries, an Indian sylviculture might have appeared, 
accompanied by a treatise on working plans for different kinds 
of forests long ero this. True, we have the Code Forms and 
Returus, but they are useless for the purpose. For 40 yoars at least. 
the Anaimalai hills have been under the management of the 
Forest Department, during which period a large quantity of 
timber has been worked out, but as the problem of teak repro- 
duction has not yet been solved, the forests must have become 
poorer every year, und this is doubtless the caso elsewhere ; far too 
much importance is attached to financial results, As natural forests 
of pure teak do not occur at any rate in Southern India, it is more 
than doubtful whether plantations of pure teak on alluvial deposits 
are likely to produce first class timber. At the time (up to 1887) 
there was a good demand for teak poles from Nilambur, these 
were, I believe, sont up the Persian Gulf; if this demand still 
continues, and if it be found that the timber is inferior, there 
is every reason why the Nilambur plantations should be worked 
solely to meet this demand. If, on the other hand, tho timber 
is of good eal , tho plantations should be worked as timber 
forests, as tho tianings will probably mect the demand for 
oles. 
be Tt is unfortunate that the conditions at Nilamhur are peenliar, 
and obtain nowhere else in Southern India so far as teak is con- 
cerned, as the data now being obtained, interesting as they deqbtless 
aré to show how rapid is the growth of teak in the Nilambur plan- 
tations, will not be of the slightest use in constructing tables for 
tho preparation of working plans for any other forests. In such 
regular plantations the possibility might be fixed at_so many trees 
a year without attempting to determine the annual volume to be 
led. 
TRICHINOPOLY, 
5th March, 1895. 


H. J. PORTER. 
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Note on the Cultivation of the Robinia Pseudo- Acacia 
in the Simla Hills. 


For some time past. mora or less extensive experiments with the 
Robinia have been carried on in the neighbourhood of Simla, and 
the following notes on the treatment successfully adopted may be of 
interest to some of the readers of the Forester :— 

Direct sowings have been tried again and again on various 
aspects, at different elevations, and during different seasons, but 
have failed completely in all cases, and so it appears certain that 
the plants must be raised in nurseries, 

Tt has been found that sowings mado in the beginning of the 
rains were noi very successful, as the amount. of moisture that they 
then experienced was apt to kill of the seedlings : the best time 
then for the necessary sowings, which should bo light, is from the 
middle of September to tho middie of March, according to the 
altitude, and this is equivalent to saying that the seed ean be sown 
as soon as there is no further danger to bo apprehended from frost. 
Drainage is the main point to be seen to in the construction of the 
nurseries, for an excess of wator, but. more particularly anything 
in the shape of stagnant, water, is fatal to the young seedlings ; 
the nurseries should therefore be made with small raised seed 
beds surrounded by small trenches, and the amount of water given 
during the hot weuther should be regulated by the appearance of 
the plants, care being taken to avoid any flooding of the nurseries, 
and to seo that no water remains standing in the beds, The sced~ 
Sings commence germinating somo three weeks after tho. sowings, 
and grow quickly, many of them attaining a height of over two 
feet by the break of the rains and of over five feet by the end of 
the growing season, while excoptionally quick-growing speci- 
mens have been found to attain a height of eight fect six inches dur- 
ing this period : seedlings germinating late will naturally become 
more or loss suppressed, but, nevertheloss, “it is inadvisable to 
attempt any rebedding during the rains, for this stops the growth of 
the larger and kills many of the smaller plants that are moved. 
Similarly to the sowings, the results of transplanting from the 
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nurseries during the rains are not very satisfactory, and it is better 
to do this work during January and February, timing it soas to give 
the plants the benefit of the latter portion of the winter rains after 
they have been placed in their final situation. At first, plants of all 
sizes were put out into the plantations, but it was noticed that the 
smaller ones made very little progress during the first and sometimes 
also during the second year following their removal, while the 
large plants grow on without any such break : now, therefore, 
no trees under three feet six inches in height are used for trans- 
planting, and all under these dimensions are rebedded into nurseries 
during January and February, and left there for another year. 

This transplanting and’ rcbedding cannot be done without 
inflicting some injury on the roots, but, with the Robinia, this 
really does not matter ; indeed, it is found that, while the trans- 

lunts themselves do not suffer, the bits of the roots inadvertently 
aft in the ground give rise to « crop of flourishing root suckers 
during the following year, and these attain larger dimensions 
than the seedling plants, 

Tho formation of regular plantations has only just been com- 
menced, so that it is not possible to give statistics for the growth 
of the species when cultivated in this manner ; but an individual 
tree has been known to attain a height of over 20 feet and a 
girth of one foot four inches below the first branch, in three years 
from the sowing of the seed; again, ina small plot at Jutogh, 
stocked in the winter of 1892-93 with one year old plants of all 
sizes, put about ten fect apart, the trees, many of which are now 
from 10 to 18 feet in height and 6 to 18 inches in girth, bore seed 
last year, amd haye commenced to throw up root suckers, It is 
believod that six feet by ten feet is a good espacement to adopt 
for the trews in plantations. Nothing very definite can yet be 
said on tho subject of suitable altitudes and aspects, beyond 
that the experiments made up to the present appear to show that 
the species will prow almost anywhere between 4,000 and 8,000 
feet, and that it will possibly do equally well at lower elevations ; 
also that it has no particular objection to hot aspects, and seoms to 
like loose friable soils. As regards the cost it may be noted. 
that in Simla, where the work has been longest established, the 
total exponso is just about two rupees for every hundred plants 
put into the plantations, and this, at the six “feet by ten feot 
espacement, means an expenditure of under fifteen rupees for an 
acre of plantation, which is not very much when it is remem= 
bered that there is little or no further cost to be moet for repairs, 
as, once through the first season in the nursories, the species is 
wonderfully hardy, and gives no trouble. Many thousands of 
Robinia have now been put out at various elevations and on 
various aspects in Simla, Jutogh, Dagshai and Sabathu, and where 
the large plants only were used, the failures met with have been 


very few indeed. ” 
G. 8. HART, 
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Forest Demarcation in South Arcot. 


Forest demarcation as now conducted in the Madras Pres« 
ideney may be divided into 2 classes, w/z, 1—Preliminary and 


II ~Final. 
I—Preliminary Demarcation. 


Definition: —This, as its name indicates, simply means definin, 
on the ‘ground by means of temporary marks the outer limits of 
forest blooks thai are newly selected for the purpose of rosorvation. 
According to the recent ordors of the Madras Government, every 
forest block must bo preliminarily demarcated before it is notified 
for reservation under Section 4 of the Madras Forest Act. 

Method adopted :—Tio method adopted in South Arcot Dis- 
trict consists in cutting a line 6 feet wide along the boundaries 
intended to be notified under Sec. 4, and constructing stone- 
cairns or earth-mounds at al) turns or bends in the line. 

In order to carry oué the preliminary demarcation of a fore 
est block accurately, the officer condncting the work provides 
himsolf with a sketch-map of the block, on which are indicated 
not only the topographical features of the land and its surround- 
ings, but also the Revenue Survey stones of the various fields, 
forest Khandams, and other areas that may be comprised in the 
block. Of course the boundaries of the block are also indicated on 
the sketch-map. With this sketch in hand the demarcating officer 
starts his work generally from the north-west corner of the 
block where he plants a flag, T'rom thence proceeding eastwards 
he goes on fixing a flag at every angle in the houndary lines until 
ho comes back to the starting-point. To minimize chances of 
mistakes by workmen, in caso of any flags being removed by way- 
farers or cowherds, he generally marks in tar R. F. and the serial 
number of the fag on Survey stones, trees, or any permanent 
object that may be found near the flag. 

Construction of Stone-cairns or earth mounds :—Soon after 
progress is made in fixing the points by flags, a guard follows 
the demareating officer, with a gang of coolies, and. constructs « 
stone-cairn or a mound of earth, which is usually 3 feet high and 
8 foot in radius, at overy flag-point. 

Line-clearing:—As soon as all the points on the boundary 
line are defined by cairns, or, in fact, simaltancously with that 
work, tho cutting and clearing of the boundary line is commenc= 
ed, The line is cat perfectly straight between any two adjacent 
cairns to a width of 6 feet. “The outer oige of the cut line will be 
along the line of Revenue Survey stones should the line follow 
such stones, but in cases where it does not follow such stones, along 
the outer edge of tho consecutiva cairns. 

Cost of preliminary demareation:—From experience gained 
in some ranges of the District, it is ascertained that the average 
cost per mile does not exceed, Rs. 2-8-0 both for line-clearing and 
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construction of cairns, It is found that where stones are available 
near at hand, a cairn costs about one anna, and a mound of earth 
about nine-pies. Of course, the cost is dependent upon the density 
- and description of growth to be cut, provailing ratos of wages, 
proximity of the requisite materials, and so on. But it should al- 
‘ways be borne in mind that preliminary demarcation is, after all, 
temporary, and that it should therefore be conducted with all possi- 
ble economy, utilizing the materials nearest to hand in order to 
, secure marks that last sufficiently long to ensure identification of 
the boundaries until the final demarcation of the block is taken in 
hand. 
IT—Hinal Demarcation. 

Definition: —Tho term “ Final Demarcation of a forest” means 
the defining of tho boundaries finally determined upon after Forest 
Settlement and Notification under Sec. 16 of the Madras Forest, 
Act, by the uso of permanent marks such as stono slabs, masonry 
pillars or substantially constructed caims ; and by cutting a line 
all round. It also includes permanent demarcation of all admitted 
private or public rights within the forest by similar moans, 

An accurate map necessary:—Before commencing this work, 
the officer conducting it provides himself with a sketch-map oh 
which the outer boundaries of the block as well as all admitted 
rights of way, water courses, burial grounds, puttah lands, &@, 
are correctly indicated. The accuracy of the map is previonsl 
verified by a careful comparison with the description of the ound. 
aries and the various admitted rights published in the final 
Notification undor Section 16 by Government. The best course 
to pursue is to obtain the original sketch map submitted to, and 
approved by, Government when the block was notified under 
Section 16, “and in case it is not available, to secure an exact copy 
of it, With this map in hand, the Ranger himself, or an oxperi- 
enced Forester who has the requisite local knowledge of the 
block, proceeds with its final demureation. 

‘The final demarcation of a forest block includes the follow- 
ing items of work :— 

1. Demareation of the outer boundaries, 

2, Demarcation of admitted puttab Jand, 

8. Demarcation of admitted paths, and 

4. Demarcation of other admitied rights, such as temp- 
les, burial grounds and so on, 

For the sake of convenience and clearness, I propose deal- 
ing with each of these items separately:— 

1 Demareation of the outer boundaries. 

‘This comprises the following—(a) Blocks preliminarily 
demarcated ; and (5) blocks not preliminarily demarcated, 

(A)--In the case of preliminarily demarcated blocks, their 
final demarcation is necessarily an casy task. Here again, it 
may comprise (i) blocks, the original boundaries of which re- 
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mained unaltered at Forest Settlement; aud (i) blocks the 
proliminary boundaries of which wero altered at Settlement. 

(i) Taking the first case, if no alteration was made at forest. 
settlement in the preliminarily demarcated boundaries of a block, 
then ail that is required to be done to finally demareate it is simply 
to replace the temporary enirns by permanent stone slabs or 
substantial cairns of stones with posts inserted in their centre as 
described lower down ; to add as many intermediate stone slabs 
as cairns with posts as may be required to render them distinetly 
visible from those on either side; to widen the already cut: 
6 feet line into 12 or 18 feet as the case may be; and to eradicate 
all stumps and roots “on the line as described below. 


(8) Taking the second caso, the originally erected temporary 
cairns on the unaltered lines are repluced by permanent stone 
slabs or cairns with posts ; and the same process is followed in 
respect to ultered lines, care having been previously taken to indi 
éate the points on the line selected to ensure continuity of vision 
from one slab to the other. 


(B)—-In the case of blocks not preliminarily demareated much 
difficulty is experienced in practice in finally ‘demareating them, 
there boing nothing on the groaud to guide the demureating 
officer in identifying the correct boundary lines, espicially so 
in the caso of blocks the boundaries of which ure notified in vague, 
and indefinite terms, as instanced in the ense of a few Reserves 
seitled prior to the year 1890, in which, owing to the vagueness of 
the descriptions of their boundaries, much difficulty was experienced 
in identifying them on the ground, and therefore much uttention 
nd diseretion is called for on the part of the demareator. ‘Thus 
we have here, too, two cases to deal hepomie! that in which the 
boundary descriptions notified are clear and Iucid and (2) that in 
which the descriptions are vague and indefinite. 

i) In tho first ease the demarcating officer proceeds to the 
fields with a sketch map of the block on which the boundaries are 
previously marked, as notified under Section 16 of the Forest Act, 
and starts his work at the north-west corner of the block. Ho 
plants a flag at the starting point and numbers the Survey field 
atone, a tree, or any permanent object near that point with No. 1 
in tar, and proceeds planting flags at visible distances apart on the 
line and marking the consecutive number of each flag on any 

manent object close by, care being taken that the line followed 
is strictly in accordance with the notification. Should any diffi- 
eulty or doubt arise, the village officials ot villages in which the 
forest lies ate taken to the spot, and all doubts cleared before pro- 
ceeding further, As above stated, the distance between any two 
consecutive fugs is so regulated as to admit of their being distinct- 
ly seen from each other, and of course, at every turn in the line 
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-a fig is planted. In this manner flags aro planted all round the 
block, and their exact positions marked on the sketch. 

(2), Tn the second case where boundaries are dereribed in 
‘such vague terms as “along the foot of Alampundi Hill” or 
“coultivaied fields of Kristnapuram village,” the demarcating 
“officar has to be more carefal than in the above ease. A. sketch 
‘map of the block is prepared by taking a tracing from the Revenne 
Survey plins of villages concerned, and with this map in hand the 
demarcator goos round the block indicating the boundaries on the 
‘map as he finds them on the ground, As far as possible he takes 
-atraight fines for boundaries wherever he can do so without 
excluding forest land and without including private pattah hold- 
jugs, To do this officiently and correctly he may have to go over 
the boundaries more than once, the work thus entailing much 
patience and attention, After indicating the boundaries on the 
anap, it is submitted to the District Forest Officer with a detailed 
explanatory note of any areas excluded or included in order to 
straighten the boundaries consistent with tho torms of the boundar 
description notified. After receiving the District Vorest Officer's 
orders thereon, the demarcator proceeds to fix flags at all neces~ 
sary points on the approved boundary linos as described in the 
first case, ‘The information required for the demarcation of admitted 
Tights, such as puttah lands, paths, dc, is ascertained by inspec- 
tion and marked on the sketch map, 


Submission of Estimates for Final demarcation 


As soon as flags are fixed all round the block and information 
collected for demarcation of admitted rights, the demarcator who 
is then in a position to know the number of stone slabs or cairns 
and posts required for the onter boundaries and admitted private 
and public enclosures, &e., in the block, prepares un estimate. The 
-estimate provides for the cutting and clearing of the boundary 
dines to a given width, say 12 feet, and for putting up stone slabs, 
cor cairus und posts, as the case may be, on the outer boundaries, 
‘and at the corners of admitted rights. The estimate is submitted 
to the District Forest Officer with a sketch map,on which are 
‘marked the boundaries and the points selected thereon for plantin, 
‘stone slabs or cairns and posts, and also the various admitte 
rights. The estimate is also accompained by a record of the points 
selected for planting stone slabs, &c. After intimation of sanction 
of the estimate is received the work is put in band. 

As elsewhere remarked, the final demarcation of the outer 
boundaries consists of two distinct items of work:—(1) Line clear- 
ing and (2) planting stone slabs or cairns with posts at all the flag 
points. 7 

(i) Line clearing.—This work is commenced by the Range 
officer, or by an experienced Forester with tho forest guard 
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in charge of the block. At the required width apart from 
the first flag another flag is planted inwards, similarly a 
separate flag near the next flag at the same width apart is planted. 
Those flags enable the workmen to cut the linostraight between any 
two points and to a uniform width. A gaug of coolies is set to 
cut and clear the line ; as the work progresses, the flags are shifted 
forwards. All trees, shrubs and herbs on the line which is gene- 
rally 12 feet wide in South Arcot are cut and removed, and all roots 
and stamps grubbed up and eradicated thoroughly to ensure froe- 
dom from re-growth on the line. After conducting the operations 
in this manner for a day or two and instructing the guard in the 
nature of the work to be done, the Range officer or Forester will 
leave the guard solely in charge of the work. The guard can- 
tinues and completes the same within a given timo. 


2), Planting stone slabs, or constructing cairns with posts. — 
Immediately after the boundary lines are cut and cleaned, or 
simultaneously with the progress of that work, the planting of 
stone slabs, if available, or the construction of cairns with posts 
inserted in their centre at all the flag posts is proceeded with. 


‘Stone pillars.—On account of their durability, freedom from 
freqnent damage, necosity for repair, or renewal, stone slabs are 
preferable to other materials as houndary marks. 

Dimensions of Stone slabs,—Tho following are the sizes in general 
use in this District—8 ft, or 6 ft. high by 1 ft. broad by 4 to 6 in. thick 
and Bft. or 4 ft. by 1 ft. by 4 to 6 in., the former being, for con- 
venience of description, called large siabs, and the latter enall slabs, 
The height of the stone slabs required for the demarcation of any 
block depends very much upon the configuration of the ground, and 
the distance of thé Reserve from the quarry, as it naturally follows 
that tho bigger the stone slabs the higher the cost of carriage, Rut 
for all main points on the line, slabs of 8 ft, or 6 ft. are utilized, 


Disposition of stone slabs on the Boundaries—At each point 
on the line at which a flag had been fixed, as already described, a 
stone slab is planted. — Large stone slabs are planted at all 
conspicuous points and turns in the boundaries and the small ones 
at all minor ends and angles. The object of this distinction is 
simply this, that when it is sought to ont straight lines at the time 
of regularly working tho Forest, these large stones may be seen at 
the ends of the straight end lines, the limits of the small areas 
excluded in consequence of straightening the lines being defined by 
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the small slabs. The diagram given below illustrates what is 
meant by the above;— 


Let the above diagram A represent a forest block with an 
irregular boundary. ‘The mark ™ represents a large stone slab 
and @ asmali one. The dotted lines indicate the straight lines 
adopted in order to simplify and straighten the boundaries for 
convenience in working the forest. Between stone slabs 2 and 6 
the line is irregular, resulling in several small angles. If o 
straight line is cut from 2 to 6 a small area enclosed by 2, a, 4, 5, 
6 and 2 is included, although it forms a part of the notified Reserve, 
Therefore in order to indicate that it forms a part of the block, 
small slabs are planted at the minor angles 2, 3, 4 and 5. Of course 
large slabs may be planted at these minor angles as well ; Int it is 
only the question of cost that suggested ‘the adoption of small 


stones. 
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Inscription on stone slabs— The large stono slabs bear the follow= 
ing inseriptions:—Government arrow mark /\, tho District Forest 
initials 8.A.F, (South Arcot Forests), the number of the block, and 
the serial namber of the stone slabs. The small ones bear all the 
above inscriptions except the number of the block. The tops of 
the slabs are rounded, and the figures and letters eut out in them 
after smoothéning the surface.” The diagrams below show the 
mannor in which the inscriptions are written, 


poaaiebideiactae ae 


Large slab Small slab 


The initial letters of the District Forest are adopted only in 
the Tindivanam Range ; in other ranges the letters R. F. are used 
instead. The stone slabs are numbered sorially irrespective of 
their sizes, a separate serial order being adopted for cach block. 

Planting the Stone-slabs:—In planting tho stone slabs they 
are always so arranged as to have their numbered sides facing out= 
wards, that is, away from the Reserve. Large slabs are planted 
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generally 2 foot deep in the ground, and small ones 14 foot deep, 
hey are firmly fixed, with earth and small pieces of stone well 


ranumed in. 


we 


a 
S.AF 


Ri 
oe, 
as % 


‘ 
aan? 


2 
® Forest. 


BLOCK No. I 


Plantiug the slabs:—The numbered 
top portions of the slabs are painted 
white. It is found advisable to paint 
the tops all round to a length of 2 or 3 
fi. 80 ag to enable the stone to be easily 
seen, ‘The chiselled letter and figures 
are picked out in black. 

‘Sign posts indicating names of Reser- 
ves, &¢:—The Board of Revenue has 
ordered thai a board inidicating the 
name, number, éc., of each block should 
be put up at some conspicnous point on 
its boundary. In liea of a wooden 
plank fixed on to a post which requires 
frequent repnirs, a large and broad slab 
bearing the necessary particulars is 
used wherever such slabs are procurable, 
In Tindivanam range slabs 10ft, or 8ft. 
x 2ft. x dt. bearing the A mark, 8. A. 
F., name of Reserve and its number 
are used, ‘The fignre given below re- 
presents a slab of tnis description. 


2. Demarcation of admitted puttah 
lands. 


This is simple, a line 3 to 6 ft. wide 
is cut round the limits of the admitted 
fields, and small stone slabs (5 ft. or 4 ft, 
x1fhx 4 ft to $b, are planted at all 
the corners ot euch field, ‘The slabs 
bear the AA mark S. A.B, with or 
without the letter P, which is used to 
denote puttah land, | In case of fields 
which are cultivated over their whole 
extent, cutting a lino is dispensed with 
as the verge of cultivation itself and the 
stone slabs planted at the corners are 
sufficient to define the limits of such 
admitted privato enclosures. 


8. Demareation of admitted Rights of Way. 


All admitted footpaths and bandy-tracks have also to be 
demarcated or defined in order to enaole the public to know the 
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admitted rights of way within the Reserve. For this purpose two 
stone slabs at the entrance of an admitted path into the Reserve 
and 2 at its exit are put up at the admitted width apart, one of” 
the two slabs is 2 feet broad, while the other is 1 ft., and both are- 
10 or 8 ft. high. The broader slab beurs the name of the Reserve, 
the number and width of the th, the purpose for which it is 
admitted, and the penalty for deviation trom it; and the other 
slab simply bears the A mark and 8. A. F. The inscription is 
written in Tamil, ond is cut out in the stone. Where broad slabs 
are not procurable, narrow ones are used indicating the number 


and width of the path. 


aN 


S.A.F 
oe 4, Demareation of other admitted 
SIRUVADI ! Rights. 
RESERVED : 

FOREST. The limits of other admitied public 
| or private rights within the Reserve are 
ean i defined in the same manner as those 
Path No. I | dealt with im the preceding eases with 
: such alteration and modifications as the 
width 6 yds. peculiarities of each case may neces 


i sitate. 


For men, cattle and 


Cost of Final demarcation :—Ti. will 
carts only. 


not be out of place to give where de- 
oa of cost asinally incurred in 
wating |, demareating some olthe forest blocks in 
lege ine pear ieie Sonth Arcot, As I um best acquainted 
H ave | with the work done in Tindivanam 
jeserve will be prose: | | Range, I shall confine myself to the. 
cuted under See. 21(4) | | feures recorded in that Range. The 
of Madras Forest Act. | | following statement shows tho dotails. 


8’ or 19’ 
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of cost of finally demareating the forest blocks in Tindivanant 


“Forest Range. 


Statement of cost of final demarcation of 10 Reserved Forest blocks in Tindivanam Talug of South Arcot 
District by cutting and clearing boundary lines and planting stone slabs. 


ey sf Deraus or stoxe )2i 52 | yZ2g | 3g sé 
3, 28 | BR | ‘sutsrer ee” (2oe3 | 2g | 9a | Bea 
: 1d 42 lise | fea | gi8 
No, asoNamor | $2 3384] 2 tye iit, 282 | gH [Eze] Rune. 
Fone boo” | EYEE) EH gE gezts| 32 | 22 Bu 
Blur | Bo pis aut |iaie | gt | Fes 
*is | 7a FE eed [3882 | BF | AGE 
Miles. | 
1} Struvadi. 15} /175 22] 91 11} 5 6169, 93} 3} 2 }267)157 4 ]9) 10 | 2} 4333 V6 21 | 7/10) 
2) Muttakada 14 | 96) 6,9 9] 211) 80 14) O| 2] 96, G4 [4 jO| 6 | 1111/16 (10,2) 45 | 4116, Some additional 
i stones have since 
been planted at 
minor turns, 

3) Karai i BF; 69 | 2 3) 23 | 1 7128) 73 15 }6) 8 [16) 3147 | 79, 16 (13! 8] 

21 | Kumalampatta: 34 Nil 16) 17 134) 83 6) 40 | 6] 5 88 | 66) 10 | 6 5} Produce cut onthe 
line was given 
away in lien of 
wages, 

o| KilSevur .) 6h] Nil... WwW] 41. 3 3| 9| a9) Do. oD 

25 | Peradikappam 6t | 441 0 ol o| 4) 3 6 6) 47 | 610, 

26 | Akkar jis 82 | 68 | 9) 6 o| 8) 1 :) 3 16 | 4 

23 | Saram “ 44) 28) 4 3! 60; 11) a 0. 3) 24 110) 1] (Cost of line cnt- 

19 | Kurumbaram Ist ting was partly 

Bit Ty | 22 58) 8] 0 | 234/152 12,4! 21 | 7 plies 917) 24 |10) met by giving 

24 | Venmaniyatar . 5g) 36 B4| 11] 2) 146) 93 3:10) 16 | 3] 3129] 3,9] 22 | 7] oduce on line 

z i in liew of wages. 
Total... $1g) 541) 1/6 610 7 se {8878/9035 7) 11 J jio44al 4b) 47 12] 6 
5 Si Be Et a 
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It will be noticad from the foregoing statement that the cost 
of clearing boundary lines and of procuring the stone slubs varies 
largely in different blocks. This is due to several circumstances, 
the ohief among which are (1) variation in tho density and deserip- 
tion of furest growth, (2) difference in local rates of wages, (3) 
distance of stone quarries from forests demarcated, (4) availabili« 
ty uf stone Sumas, (4) eralahinesa ay-haniacbaness-at Hoandarios, 
(6) the number, extont, and the shape of the periphery, of admitted 
enclosures and so on, On the whole considering the permanent 
and substantial nature of the work Rs. 17-12-5 per mile of final 
demarcation on this method is certainly most reasonable. 

As I have far exceeded the limits which L originally proposed 
to myself in writing this article I shall put off giving a brief 
description of the post and cairn method of final demarcation to a 


future date. 
MR 


TINDIVANAM, 
14th January, 1894. 


Note on the Extraction of Timber by Government 
Agency, in Burma. 


Whon teak trees baye been girdled fall three years the Forest 
‘Officer has to arrange for their extraction, and in forests where no 
trees havo been girdled, or the girdled tres have been extracted, 
there is always a quantity of dead and fallen timber, and it is the 
duty of the Forest Officor_to bring this timber also to market as 
quickly and with as little loss as possible, 

2, ‘The distribution of this work among the different conirac- 
‘tors is in some divisions the most important work of the year and 
‘the one which calls for the greatest exercise of judgement and a 
‘thorough acquaintance with his forests on the part of the Divisional 
‘Officer, In this paper it will be impossible to give the Forest 
‘Officor a complete set of instructions 10 guide him, but it is hoped 
that it will contain so much advive and so many hints that be may 
not make any great mistakes even when he finds himself in a new 
division where (he forests and contractors are both strango to 
him. 

3. Contracts are usually given out annually, and in Novem- 
ber, when it is known how many logs tho old’ contractors havo 
left lying in the forests or neaped in the streams, Bofore dis 
tributing the work the Forest Officer should be master of fall 
information on the following points < 

(a) The number and locality of girdled trees which were 
girdled more than three years ago, but have not yet been felled. 

(The number and locality of trees girdléd threo years ago 
and which are now ready for extraction in the ordinary ‘course of 
vavents. 

(c) The number and size of the elephants belonging to each 
contractor. 

(d) Tho balance of logs left by each contractor and how 
many of them are lying in the forest and how many are neaped in 
the streams. 

4, Experience has taught usthat the best work is done by eon- 
tractors who have at least three elephants, for this namber enables 
‘a contractor to divide his forces during the rains and to take ad- 
rantage of every rise in the streams. In the case of the man with 
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one elephant the animal is usually employed in launching logs in 
the floating streams or pushing down the ‘smaller streams at u time: 
when all logs previously launched are stuck in an obstrnction miles 
down the stream, and the result of this often is that all or a large- 
Proportion of the logs felled by such petty contractors are neaped 
and left for next floating season. f men with three or more 
elephants the best contractors are those with the most powerful 
elephants ; in the case of old contractors the Forest Officer can 
easily discover who are the best workmen by a study of the num- 
ber and size of tho logs delivered in previous years; the con- 
tractor whose logs have been Yathits with an average contents of 
20 to 80 cubic feet demands no consideration and, if employed at 
all, should be given a forest where there is known to be littls or no 
large size girdled or dead trees, whereas the contractor who has 
delivered over 100 logs for each elephant with an average cubic 
contents per log of 60 cubic fot is a man to be encouraged and 
treated witb consideration. 

5. Wo know from long experience that as a rule an elephant 
cannot do more than drag the logs which are furnished by 100+ 
girdled trees, and in giving out contracts this should never be for-- 
gotten, and when there is no large quantity of neaped logs to be 
taken into consideration an area may be allotted to a contractor: 
containing approximately girdled trees in the proportion of 100: 
trees to each elephant the contractor possesses, and this area must be 
clearly defined in the contract. If this is not done and the contrac- 
tor is allowed to work in forest containing a large number of 
girdled trees, he naturally takes all the trees which are standing” 
close to the banks of the streams and perhaps obtains 200 or 3u0 logs 
per elephant, but in the following year neither he norany other cun- 
tractor is willing to work the sams forest except at enhanced rates. 
Another mistake the Forest Officer is liable to make is to allot a forest 
to a contractor and enter in the contract that the contractor is 
allowed to fell 100 trees only without defining the area ; this limite. 
the contractor's outturn, but does not prevent him from taking onl 
the trees which are ensy to extract and leaving the difficult wor! 
to another contractor or demanding enhanced rates for it. Ever 
in the case of a forest, containing dead and fallen trees only, a very 
largo area shonld not be allotted to a contractor ; there is a case 
on record in which a contractor working with only ono elephant 
obtained 300 logs in one season, but, needless to say, he wanted 
extra rates for the next season’s work, 

6. If the contractor has a large balance of logs left. either 
lying in the forest or neaped in the streams, an area containing a 
smaller number of irdled trees should be allotted to him, or, if he 
is working dead and fallen timber, he should only be allowed to 
fell as many trees as be can work out in addition to his arrears of 
the previous season. No fresh trees would be allotted to a man 
who bad 100 logs per elephaut not launched or 200 logs per 
elephant neaped, and in the case of a lesser number the number of 
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inew trees to be felled would be redneed in proportion. Areas 
-eontaining large trees should not be allotted to a contractor 
with small elephants who is unable to put two elephants on to one 
ilog to drag it, or the result will be either that the trees are cut into 
:small logs to the prejadice of Government interests, or that all the 
ilarge trees are left standing und, as they will be scattered over the 
-area, the contractor who works them out will want extra rates. 

7. Having obtuined his contract the contractor should set to 
-work ai once so as to utilize to its full extent the working season, 
which gonerally ends with February, as in March owing to ccar- 
city of water in the forest, and the heat rendering it inadvisable to 
-work clophants hard, they are generally turned out to grazo. 

8. Tho first step towards oxtraction is te fell the trees and 
ent them into logs. The contractor sometimes employs coolies to 
-do this, but very often the elephant drivers do this in addition to 
itheir other work. ‘The felling aad logging should cast about Re. 1 
iper ton. ‘Lhe forester in charge of the beat should keep himself 
‘informed as to the number of the trees telled and the number of 
logs obtained from them, and should send in reports from time to 
time, giving this information separately for girdled trees and for, 
-dead fand fallen trees. The Divisional Officer should record 
this information in a book, and at the close of the year the total 
snumber of trees felled in each forest will be entered in Form 2A, 
bat the number of logs obtained will appéar in Form 4 and the 
monthly total in Form 6 for Forest depts. 

[Nors.—In the Toungoo division, the rates for felling teak 
itimber usually are— 

For 190 logs 5} fest (34 cubits) and above in girth ... Rs, 80 

For 100 logs 44 to 54 feet ... bed 

For 100 logs under 44 feet: (8 cubits)... wi BD 
the average coming to about t2 annus per log or 10 annas per ton. 

For ielling and logging dead trees or for logging fallen trees 
in forests where no girdled troes are available the rate is Re. 1 per 
‘log or 13 annas per ton, the enhanced rate being paid to com- 
pensate the wood-ontter for the time he spends in searching for 
these dead and fallen trees—C. J. 

9, ‘fhe logs are dragged to the nearest stream which is largo 
enough to float them away when in flood, but when the distance to 
ca large stream is great the logs aro often dragged to a smaller 
stream, and then it is necessary to employ elephants in the rains to 
push the logs along; this operation is known by the name of 
“aunging” “There are in Lower Burma vory few teak forests 
which are not intersected hy numerous streams, and the average 
distance thut logs have to be dragged does not exoced 2 miles, and 
the cost of deagging should not be muh more than Rs. 2-8-0 per 
ton. [f the logs have not already been marked with the forest 
hammer, this should now be done by the forester, who should never 
be allowed to mark logs after they leave the forest, and the use of 


TIMBER EXTRACTION IN BURMA. 186 


marking-hammers on a floating stream or rafting river either by 
the forester or the contractor should never be permitted. 

10. As soon as Roods occur the logs already launched float 
down the stream and others fallow ns they are launched, but the 
contractor has to employ one or more elephants in “aunging ” logs 
down tite small feeders and in setting logs adrift which get caught 
in the bends of the sireams and by fallen trees, &e., and there are 
often places where it is necessary to have elephants stationed as 
Jong as the floating continues; such places include “ thegawas,” 
where owing to insufficient fall the stream is not confined to a 
narrow deep channel, but spreads over the land on either side and 
forms a shallow lagoon without ufficient current to move the log 
along even if the water is deepenough to keep the log afloat. 
“ Aunging,” &., in most streams costs 8 annas per ton. 

(Nove.—It is difficult to express the cost of “aunging” in 
exact figures, If the elephants can do dragging work in the same 
localities where the “aunging” is done, the latter may be said to 
cause no additional expense, 

It the elephants are kept to watch “thegaws” or other 
obstructions or form part of linked stations on the banks of a long 
floating stream, “aunging” is expensive and especially if the 
expected floods are delayed. In streams, the sources of which do 
not reach the main Yoma range, floods are very uncertain, and a 
case has occurred in which a batch of 1.200 logs had to be 
“annged” for four rainy seasons before the timber reached the 
rafling river, 

Again in narrow and tortuons streams two elephants can move 
100 logs from} to 2 miles in one flood ; in wider and straighter 
streams one trained and powerful tusker can work 600 logs or 
more over a distance of 4 miles or longer. Floods in feeder 
streams are of shorter duration than in main streams and almost 
invariably occur at nightfal lasting until mid-night or thereabouts, 
* Aunging” at night is of course more difficult and less effective 
than similar work in the daytime —C. J) 

il. At the mouth of the doating stream the lags are aithar 
caught by men employed by the contraetors or by the neighbour 
ing villagers or by a “buon” consisting either of a large vope 
‘ot twisted canes or of logs tied or chained together, ani which is 
stretched across the stream. 

12. When sufficient logs have been collected they are tied to- 
fact in rafts and taken to the sale depdt, most of the logs in 

wor Burma being sent to Rangoon. The rufts on the Bittang, 
which have to be passed through the canal, usnally consist of 45 
logs only, but elsewhero a raft often consists of 100 to 120 logs, 
Rafting to Rangoon costs Rs. 3 per ton {von places on the Tera. 
waddy, Rs, 2 por ton from pluces on the Hlaing and Pegn rivers, 
and Ra. 3-12-0 per ton from places on the Sittang. 

18, Asa rule the felling, dragging, floating, and rafting are 
all done by one contractor, who undertakes to fell the trees and 
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deliver the timber to Rangoon ; and for this work a form of con- 
tract bas been drawn up, which may be found in the gnard-book. 
It will be noted that there are two schedules of rates—the lower 
rates are in force in the Tharrawaddy and Rangoon divisions, where 
the rafting to Rangoon is least expensive, and the higher rates aro 
in force in the other divisions, where the distance logs have to 
be rafted to Rangoon is greater. Contracts in any other form, 
such as giving the contractor so much per ton, whether the logs 
be heavy or smull, or giving him a percentage of the proceeds 
arising from the sule of the timber, have been abandoned, and the 
should in future only be entered into in exceptional cases and wit! 
the previous sanction of tho Conservator, The schedule of rates in 
the Tharrawaddy contract has been well considered with a view of 
iving the contractor a fair rate and at the same time of giving 
fim s larger rate per ton for heavy logs than for small ones. 
Under this schedule the contractor receives (with a few exceptions 
in the case of short logs) for logs with an average contents of — 


Per ton 
Rs, 
Under 20 cubic feet ose 6 
From 20: to 30 cubic feet oe 7 
From 30 to 40 cubic feet a) 8 
From 40 to 50 enbic feet ee 9 
Erom 50 to 60 cubic feet . 10 : 


From 60 to 80 cubic feet ate ve ll 
From 80 to 100 cubic feet 
From 100 to 120 cubic feet 
From 120 to 150 eubie feet 7 
Over 150 cubic feet z wwe VW 


There is one fault about this schedule of rates, which arises 
from the limits of the girth classes being so largo as 18 inches (the 
Burmese toung); for example a log 30 feet long and from 6 feet 
to 7 feet 5 inches girth costs Government Rs. 22 for extraction. 
For an average log of this class 6 feet 9 inches in girth the con 
tractor receives Rs. 13 per ton; if the log is only 6 feet in_ girth 
he get Rs. 16 per ton, and if 7 feet 5 inches in girth only Its. 11 
per ton, With a large number of logs of one class the contractor 
probably receives the average rate which it was intended he should 
obtain, but when only a few logs of a particular olaes are delivered 
the contractor is liable to receive a rate either much greater or 
much Jess than it was intended he should receive. This anomal 
might be removed by a contraction. of the limits of the girth 
classes, but a narrower limit than the foot would give much trouble 
and extra work, and the Burman is used to his cubit and has a 
grea’ distrust of any tampering with rates that he has been accns- 
tomed to, Instances have occurred in which contractors have 
refused to work under a revised schedule of rates, even though 
the new rates were more favourable to them than the old ones. 
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This schedule of rates has been found sufficient for the average 
forest in the Tharrawaddy division and in most forests where trees 
are fairly plentiful, but in some forests where the logs have to be 
dragged long distances the rates are inadequate, and in such cases 
a clause is added to the contract that the contractor shall receive 
an addition of 10, 20, or 30 per cent., to the amount which he 
would receive under the schedule ; this has been found much more 
simple and satisfactory than giving him an extra rate of Ro. 1 or 
Rs. 2 por log. These extra rates should not be granted withont a 
full enquiry as to the difficulties in the way of oxtraction and 
never without the sanction of the Conservator. 

‘Note.—In considering to what degree the dragging in a core 
tain forest is difficult the nature of the ground has to be taken into 
account as well as the distances. In a fairly level forest, average 
sized elephants can drag logs of 60 to 65 cubic feet each, or two 
or more elephants can be made to drag one big log ; buffalo-drag- 
ging can be resorted to with great advantage, and ia the dry 
season elephant and buffalo caris can be sed. 

Tn hilly forests where the timber has to be dragged several 
times ap more or less steep inclines, and to be rolled down in 
places which aro too steep from dragging, the work is very trying 
even for the strongest elephants, ‘in fact in such places small 
elephants can do little work, as it is impracticable to make several 
elephants drag one log up a steep and narrow dragging path as 
they seldom pull together, and the strongest of thom does all the 
work. Only tnskers can work logs down steep hillsides, and it is 
very tedious work; tho logs when rolled or pushed down are 
caught on tho way by bamboos or trees, and the tusker has to 
follow them and start them again, finding a footing with difficulty. 
Whon dragging heavy logs in hilly forests elephants are very 
liable to hurt their feot ; the cuts and sores fester badly and often 
incapacitate the animal from work for months, 

Another feature of working in hill forests is the want of 
grass-fodder ; bamboo leaves will not keep an elephant in condi- 
tion over heavy dragging-work, besides the animal wastes a good 
deal of the time allowed him to feed and rest in walking long 
distances in an unsuccessful search for grass, 

In some forests tha compensation which the contractor has to 
pay, for damage done by his eattle to paddy-fields, taungyns, oF 

rait gardens forms an item that needs consideration. 

When timber has to be dragged or “aunged” through miles 
of the paddy plains between tho hills and_ the river the compensa~ 
tion runs up into big amounts, and in addition canses friction be- 
tween the contractor and cultivators, and sometimes even litigation 
—the most expensive complication, as it takes the contractor away 
from his work for an indednite time.--C. J.J 

14. Tho contractor generally requires money before he has 
comploted his work by the delivery of his logs in Rangoon, Al- 
though we call payments made in such cases “advances,” they 
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are not really “advances,” but “part payments ;” and Divisional 
Officers are responsible that these “advances” should be fully 
covered by work done; any payment not covered by work done, 
and which really partakes of the nature of un advance or loan to 
the contractor, should only be made under proper authority, and 
Government should bo secured against loss by the mortgage of the 
contractor's elephants or other property. 

15, Another matter connected with the extraction of timber 
is the clearing of foating streams of fallen trees, stranded logs, and 
other obstructions. The best time to carry out this work is March 
aud April, when there is little water in the streams, and fire can be 
sed to remove some of the obstructions, Native contractors, 
especially when more than ono man is at work on a stream, will 
neglect this work unless they are looked after. 

16. With regard to the cost of dragging it will be of interest 
to investigate the expenditure involved in the purchase and imain- 
tenance of elephants. If the average dragging elephant in Burma 
costs Re. 1,800 and the life of an elephant at timber work averages 
15 years, then the capital involved (allowing interest at 5 per 
cont.) to purchase an elophant and to replace it every 15 years is 
pane oo = Ks. 3,468 and the yearly cost is Rs. 173, Attendants 


To 

cost Hs. 26 per month or Ks. 312 per annum ; the cost of medi- 
cines, repairs to gear, and other incidental expenses may be put 
down ut ts, 25 per annam ; the annual work of an elephant costs 
therefore Rs. 510. An lephant can drag and “aung” 140 tons 
ina year ina fairly difficult forest, and the cost of dragging and 
“aunging” in such a forest is Rs. 3-10-0 per ton, For dragging 
alone the cost is probably less than Re. 1 per ton per mile, ‘The 
putturns given above are the actuals of the Swa forests on an 
average of four years. A Burman or Karen wonld not pay his 
mon so highly, but on the other hand his outiurn would be smaller, 
and the cost per ton would probably be about the same. The cost 
of “aunging” cannot be determined very well separately, In the 
Pyinmana forests, in former times, the tate paid for logs deliver 
ed on the banks of a floating stream was about Rs. 4 per ton, 
while for logs delivered in the rafting river Rs. 6 to Rs. 8 per ton 
were paid, and the difference Rs, 2 to Rs, 4 was not considered too 
grent by contractors, as the man who worked for bank rates was 
paid for every fog he dragged out, whereas the contractors who 
were paid for logs delivered in the river lost a great percentage of 
the timber they had launched ; the Rs, 2 to Rs. 4 cannot therefore 
bo regarded ae the cost of “ aunging.” 

17. The following information with regard to the construc 
tion of rafts lias been collected from various sources,—‘* Timber 
floated down the Sittang and arriving at Toungoo from above is 
formed into rafts consisting of 42 to 60 logs ; as the average log 
is about 68 cubic feet a raft may be said to contain 57 tons of 
timber, A raft has five sections, into which the logs are sorted 
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decording to their length, some sections consisting of Iuzars only,. 
others of Dugyis and Yathits, with perhaps two short pieces placed 
in one line between long logs. To this sorting of the logs the long 
time raftsmen spend over their work at Toungoo is partly due, 
The size of a raft is limited by its width ; a section of Luzars cone. 
tains therefore fewer logs than one of Dugyis or Yathits. If a. 
section consists of nine logs, seven are fixed together by their end,. 
being strapped on to two cross-poles (bo-déns) and canes passed 
through the drag-holes (napa-thi-Kyeins); the strapping is done- 
with split canes of the “ Kyein ban” and “ Kyein bok ” descrip- 
tion. The other two logs are attached loosely, one to each side. 
of the seotion, and are called “ Ban thits.” ‘The sections are con- 
nected by two strong lashings of canes callod “Ka-sets.”  Strap- 
pings and lashings are effected in such a way that they can readily 
Ee untied in case the raft grounds and has to be shoved off ; if a 
raft grounds in a falling river, the raftsmen often have to shove off” 
the logs singly. When floating the raft is guided by four oars— 
two at the prow and two at the stern; a raft frequently slows 
round in the river and thon the position is reversed. Rafts are. 
not voluntarily moved at night, but made fast to the bank ever 

evening ; for this purpose they have two mooring canes, to which: 
is attached a pointed stake (Ruwédaing), On the quality, length, 
and strength of the mooring canes and on the skilfulness and 
Judgment of the man who handles them the safety of the raft most- 
ly depends, Good long mooring canes (120 to 160 cubits long) 
are eagerly bought by raftsmen at Rs. 3to Rs. 5 each, Tho 
“ Kwé-thama ” is the best paid man of the crew, which consists of 
three men in all. The rowlocks, to which the 18 feet long oars 
are attached, are called “ Kat-Kundaings.” The centre section 
as w hut for the erow to sloop and cook in; it is very carefully 
built of bamboos and thatch, and unfortunately is often converted 
into a gambling saloon, most of the Sittang raftsmen being invet~ 
erate gamblers. Rafts go down stream in batches of 12 to 20, 
seldom 25, which are in chargo of n headman. The voyage from 
Toungoo to Rangoon can be performed in three weeks, but usually 
takes much longer, the average duration being little short of six 
weeks, Tho delays are due to somo of the rafts breaking np on 
the way, such mishaps being sometimes caused by the suapping of 
both mooring canes when the rafts may come into collision with 
fallen trees, snags, or sandbanks, Frequently the raftsmen bolt, 
abandoning thoir raft or even gelling it to a drift. timber collector. 
In either case the hendman has to collect the logs again and to 
engage a fresh crew. Owing to the difficulty of his task especially 
ifthe crews and head raftsman are not carefully solected, the 
headman is very highly paid. Each raft has a canoe, in which the 
“ Kwé-thama ” paddles to the bank when it is necessary to moor 
the raft. Above Toungoo rafts are mude up with less care ; those 
starting from below Myohia have usually no “napathi” canes and 
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the logs are strapped to the cross-poles with creepers which tha 
waftsmen cut themselves in the forests, Rafts from Myobla and 
vabove have ‘“napathis” and “Katkundaings.” These upper 
irafts have usually four scotions and contain from 25 to 45 logs, and 
sare managod by a crew of twio men only. Daring the beight of 
‘the rains rafts starting from Swa arrive the same day at Tonngoo. 
Myohla and Yoni rafts are one night on the way, rafts from 
YYonbin and Sinthe two nights, 
18, “The cost of rafting on the Sittang fs as follows -— 

4 or ore, 14.0 


“ & of porlog, 
ber these rates have lately been raised 
The cost of a raft of 45 logs or 
-57 tons is— 
Re AP. 
Expense above Toungoo’ss above i, 5B 4 0 
Contract rate from Toungoo to Pazundaung lo 0 0 
Bonus for correst delivery | Te eet 8 8 8 
‘Tho cance costs Ra. 10, is brought buck from Rangoon 
twico at an expense of Ra 5 for each trip aud ovent- 
ually sold for Rs. 2 a . 600 
Four ores costing 8 annas euch and used twice 100 
‘Two stakes costing 4 annas each 080 
Seven Yamata canes at Ra, 1-4-0 each 812 0 
Canal dues at 4 annas on ade &® 
Raft hire from Pazundaung te Alén—45 loge at Re. 35 
per 100 as Ae a3 12 0 
Contract stamp and sundries 080 


Total 225-0 0 

vor Rs. 5 per log =Ra. 3= 15-2 per ton, Rs, 49 per raft are paid in 
advance on the raft leaving Toungoo ; Kabanng contractors con- 
‘tract with raftsmen usually at Rs. 4-8-0 per log delivered at Alon 
doyvit, bank salvage and all expenses included ; Pyu and Kun con- 
tractors at Rs. 4 to Rs. 4-8-0 per log, the contractor making an 
advance of about Rs, 25 per raft on starting and a fucther advance 
of Rs, 5 at Shwegyin. The above rates hold good if the rafts are 
correctly delivered, but, if the men lose revenue-paid logs on the 
way and they are not eventually recovered, the owner loses the 
valne of his timber as the rafismen are only liable to a fine of 
Rs. 10 per log lost. 

19, “Rafts of In timber consists of 25 logs ratted in five 
sections ; 1,200 bamboos are used for the floats of one raft, but 
including huts and breakage 6,000 bamboos are generally provided 
for 100 In logs. An In raft has a crew of two men ; the raft hire 
from Myohla to Kyaikpadaing is Its 110 if the crew provide 
themsolves with food, or Rs. 95 if food is proviled by the owner 
of the timber. The bamboo floats are about 2 feet square, tied 
together as close as possible with cane withies, The foats carry 
the two cross-poles, which are stronger than those for teak rafts, 
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and the logs are strapped on to the cross-poles by means of 
“napathi ' canes passed through the drag-holes, -[n raits cannot be- 
moved before November when the river hus fallen and the current 
is less strong than in the height of the monsoon ; the journey takes 
along time. In logs worked on streams like Hmon, Kyaukgyi, 
Shwegyin, &e., are floated down these streams with boats or boat 
hulls, two or four logs being lashed alongside the boat according 
to the size of the boat, The floating hire is about Re. 1 per log. 

20. “Rafts made up at Prome vary in the number of logs 
which they contain-——from 75 to 100 logs per raft, but the uswal 
number is 80. The smaller rafts of 75 logs consist generally of 
five sets, each set containing 15 logs, but this is only done with 
small logs, The usual custom is to have six sets of logs which. 
vary from 12 large logs to 15 small logs ina set. In- making up 
the raft the longest logs are placed on the outvide and in the mid- 
dle with the shorter ones between them. ‘The logs in the front of. 
each set have a split bamboo passed through the drag-holes and on 
the top polea.aie laid. to-whtah the bainboas ate ted with arhell 
canes ; at the back end of each set. poles are likewise laid on the 
top and tho logs are fastened to them with small canes ; ab the 
back end more poles are necessary as the logs of course are not. all 
of one length and the split bamboo is not used. To fasten the sets 
together five or six logs in the first set are attached with split 
bamboos, which are passed through the drag-holes to five or six 
Jogs in the second set, the ends of the bamboos boing tied with 
small canes io the poles, and so on with cach set. Near the front. 
of the first set and near the back of the last sot a log is placed at 
right-angles to the legs forming the raft and fastened demly to 
them by passing small canes through the drag-holes to each ond 
and through extra holes made in the under logs. Long ropos 
measurin:: ahout 200 feet in length and 8 inches in girth are 
attached (o these cross-lovs, and when it is necessary to tie up for 
the night the ropes are conveyed to the bank and the other ends. 
are fastened to stout stakes which are driven firmly into the 
ground. To steer tho raft five oars are fastened in front and five 
behind. The crew consists of a head rattsman and three under- 
raftsmen ; two men work in front and two behind, the headiman 
being in front; the extra oars are to replace any that may get 
broken, The huts aro built of a framework of bamboo and roofed 
and walled with thatch ; cach raft is provided with one canoe, 20 
spare poles, 50 spare small canes, and throo small ropes. The 
best, season for floating is the end of November and the beginning 
of December, and it takes about 20 days for a ratt to get from 
Prome to Rangoon if no halts are made, ‘The men aro usually 
paid as follows for the trip: Hach head rattsman Rs. 30 and 
each under-raftsman Ks. 20. Contractors’ timber from the Nawin 
stream is, it possible, all sent down to Rangoon at one time with 
one head raftsman in charge of the whole, who gets about Rs, 40 
for each raft.” 
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21, The rafting of pyinkado on the Ngawun river is con- 
‘ducted as follows :--‘The method of forming rafts of pyinkado 
Jogs north and south of Bassein varies slightly. “North of Bassein 
the logs ara dragged to the foot of the hills and lashed on to boata 
‘(as in Shwegyin) ; on arrival at the Ngawun river each log has 
bamboos fastened to the sides with canes or creepers. Usually 
ten of these logs with the bamboos are placed side by side and a 
pole put across the ends of the log and tastened with canes to the 
-drag-holes; sometimes a pole is also fastened across the 

-centre of the raft. Five of these smalf rafts are made and fasten- 
ed together with ropes and form one large raft. South of Bassein 
the logs nre floated down small streams with bamboos fastened 

-only on one side of the log; on arrival at the rafting stream 10 
logs are put together and a pole placed across and fustened to the 
‘bamboos at the ends and the centre. The quantity of bamboos 
required for making a raft of 50 logs varies with the size of the 
sbamboos, Formerly Kyathaung of good size was used and 500 
‘bamboos were sufficient for a raft, but for the past two years 
Kyathaung has not been procurable, and Tinwa and Kayin are 
‘mostly used ; it requires 1,000 bamboos of the former or 2,000 
-of the lnttar to make up a raft.” 

22, The following is an account of the rafting of bamboos 
-on the Ngnwan river :—The bamboos have small pieces cut out 
similar to drag-holes, 20 bamboos are placed side by side, and a 
piece of bamboo passed through the holes; then five such lots of 
20 bamboos are placed on the top of one another and fastened 
round with strips of bamboo (*hni a and form what the Burmans 
call a‘ Kadon,’ each * Kadon’ consisting therefore of 100 bamboos. 
Five ‘ Kadons’ are made and placed side by side and fastened to 
two poles, onw of the poles being near the drag-holes and the other 
across the centre of the ‘Kadons.’ Fivemore ‘Kadons’ are then made 
and fastened to the centre pole on the top of the other * Kadons,’ 
but leaving about 6 feet of the lower ‘ Kadons’ uncovered ; five 
:more ‘ Kadons ' are then made and similarly treated until the raft 
is completed. A raft generally consists of 20 rows of ‘ Kadons,’ 
-contiining therefore 100 ‘ Kadons’ or 10,000 bamboos,” 

28, On the Pegu river the process differs somewhat. “ The 
bamboos are first cut into lengths varying from 20 to 30 feet, 
according to the kind of bamboo ; a small hole is then cut through 
the small end of each bamboo, and they are then strung together 
in fives by passing a split. bamboo (‘thidan’) through these holes. 
Four of these lots of five bamboos are placed one on tho top of the 
other (tho thin ends pointing the same way} and are bound together, 
forming a bundle of 20 bamboos. Fifteen to 17 of these bundles 
are pleced side by side (ihe stall ends all pointing to the front of 
the raft), and secared together by two cross-poles, to which each 
bundle is fastened. The manner in which each bundle is lashed to 
the pole (‘Po’) is ingonious, a short split bamboo (Kyet’) being 
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inserted under the pole, the lashing passing under the ‘Kyet’ and 
over the pole and forming a very secure fastening ; the outeide 
bundle on euch side of ‘each section of the raft contains a few 
bamboos 2 or 3 feet longer than the rest ; these are called ‘Swey- 
anwa' and keep the succeeding sections in the same diroction as 
those that precede them. A top layer of 12 or 15 bundles is then 
laid on the raft, each bundle made up in the same way as those 
forming the lower layer, but not secured to each other by a cross+ 
ole, Each section of the raft, therefore, contains from 27 to 32 

andles or 540 to 640 bamboos, To facilitate steering in dee) 
water there is an arrangement called » ‘Kakron’ in the first an 
last section of each raft ; this is formed by a thick upniett bamboo 
post planted on one of the cross-poles ; through a hole at the top of 
this post is run a bamboo yard, which is tied down firmly, and this 
keeps the post upright ; to the top of the post is fastened a rowlock 
for a long oar.” 

24." The following notes will furnish information regarding 
the catching of logs when they emerge into a rafting river from & 
floating stream down which the logs have been allowed to float 
singly. “ Salving in the Sittang above Toungoo is done very 
vigorously and effectively. In places like the villages below the 
mouth of the Swa, where there are a large number of logs to collect 
and where a cloudy sky in the proper direction or heavy rain 
warns and prepares the villagers, the Togs may float out during the 
night, itis very paying work; and a number of villagers engage 
in no other occupation during the rains. Three villagers of Swa- 
bauk lately salved 125 logs during one night and the next morning. 
Some years ago it was difficuit to get men to collect the logasalved 
by the villagers and to raft them to Toungow promptly, particular- 
ly to make the collectors pay full salvage rates. This led to en- 
oouraging the bank-salvers to raft the logs themselves to Toungoo. 
In the beginning the men had to learn how to raft quickly and 
bow to manage the raft on the way and on arrival, and many 
mishaps took place. However, they saw they wore paid well and 
promptly, and now have taken so well to the work that for years no 
obnoxious middleman has been employed to collect logs floating out 
of the Swa, The salvers work now without money advances, and 
the only assistance they get is a supply of good mooring canes ut 
cost price, 

25 “The Swa is too wide ut its mouth to have a boom 


Kyadan ar Thistaga) ; the men go into the stream in canoes, or 
(Kod themselves e the bank at places where the current brings 
the logs close in shore, swim for them, and haul them in with 
ropes. Although very few logs from the Swa pass Toungoo with- 
but boing salved, tho salvage of 2,000 logs coming ont in one flood 
gives work to all tho villagers on the river-bank down to Toungoo, 
and, if a much larger number of logs did float out at the same 
time, the whole of them would uot be salved above Toungoo ; this 
4s, however, a very rare occurrence.” 
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26. “ Below Tonngoo salving is done also by villagers living 
on the river-bank, but 2s the supply of Jogs is smaller and Jess 
regular and comes without warning, fewer people take to the 
work as s regulur vecupation. The collecting of the logs is there- 
fore done in the old style by drift collectors, who redeem the logs 
from bank salvers and raft them to the depdts at Inbalwd and 
Myitkyo, 

UP. & Booms (?hittagas or Kyodans) have beon used at the 
mouth of creeks which are not too wide and have not too strong 
a current. They consist of canes or iron chains, to which 
logs are fastened to keep the logs afloat and stop any logs which 
may drift down the stream. The purpose was to prevent the logs 
from going adrift in the rafting river, which before the annoxa- 
tion of Upper Barma was of importance, and to save bank-salvage. 
The raftsmen would, after the flood which had brought the logs 
down had subsided, work the timber out of the ‘Thittagas’ and 
form it into rafts. The disadvantages of ‘Thittagas’ were that 
zome time was lost over working the logs out as they would 
jam and form a ‘taik’ inside the boom, which soon silted up and 
would render the employment of powerful elephants necessary to 
get out the logs. Some logs would always become buried in the 
sand to suck an extent that they could not be pulled out at 
once, and either were totally lost or had to be dag ont in the fol- 
lowing dry season, Some streams like the Yeni have go little 
fall that there is never a strong currentat their mouths so long as 
the river is high, fn the Yeni a plain ‘ Kyodan’ of canes is strong 
enough to stop the logs, and they can usually be worked out by the 
raftsmen with the assistance of elephants.” 

p. J, CARTER, 
Conservator of Forests, Pegu Circle. 
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Conditions of Forestry as a Business. 


Writing in the Engineering Magazine of New York, Mr. J. 
Beale, M. 8, Ph D., says:— 

Forestry is a business, like agriculture—an industry which is 
concerned in the production of a soil crop. It is the art of manag- 
ing a wood crop so that it will make the best harvest of timber in 
the shortest time at the greatest profit. Forestry differs from 
agriculture, however, in that it takes many yenrs for the crop to 
mature, and the erop isthen a complicated one. Forestry in the 
United States as a defined business 1s now in its carliest stages— 
chaotic and undeveloped. In its most perfect conditions, forestry 
is not a singlo science or art, but combines relations to several 
sconces and arts. On its scientifie side it touches botany, chemis~ 
try, geology, meteorology, physics, geography and entomology ; 
on the art side it touches horticulture, arboriculture, lumbering, 
and protection from fires. 

n parts of Hurope the growth of timber is already well 
systomatised, but knowledge of the subject in all its details has 
been of slow growth, More than a hundred yeurs ago a few alar- 
mists in Europe prophesied an approaching dearth of timber. 
This agitation helped to induce economy in the use of timber, and 
to delay the evils predicted. Without giving the strictest attention 
to systematic arrangement, we may noto some of the chief attain 
ments by the leading countries of Hurope in the management of 
forests, and the methods adopted to accomplish sue results, 

It would seem that Government ownership and control of 
much of the forests in the old countries gave a grentadvantage over 
our newer country, where “private enterprise” accomplishes 
almost everything. ‘There, even tho woodlands of corporations 
and of individuals are subject to the laws of the country, which 
specify how much may be cut in each year, ‘These laws are cn- 
forced by officials well educated for the business, Forests are 
systematically inspected, and reports made concerning their con- 
dition and needs. The’ inspoctor acts as “a paternal adviser” to 
all owners of iorests. In the words of a recent American consul 
to Austria-Hungary :—“The owner of forest land in Austria 
must exereise extraordinary care not to be guilty of trespass upon 
his own land.” How different the feeling of owners of land in 
the United States. In the country ubove reforred to the array of 
forest officials of various grades maintained numbers nearly 32,060 
persons. In all of these particulars the fact must not be Jost sight 
of that wages are much {ower and interest on investments much 
Jess remunerative than in the United States. 

The large number of officials who must pass rigid examina- 
tion makes it possible and even necessary to maintain numerous 
schools to keep up a supply of skilled men. The encouragement 
of profitable employment induces pupils to patronise the schools, 
which give laboratory or practical work, often in the forests, as 
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well as lectures in the classroom. ‘To some extent these subjects 
are tanght in other schools than those for the special object off 
educating foresters, ‘These officials usually serve for life, and aro 
pensioned in old age or in ease of disability. 

By dint of great nergy of a few persons in this country 
attention has been called to the greed and dishonesty of men who 
steal timber from the public lands, and to the evil effects of remov- 
ing vegetation from monntain slopes. Many inslunces of the sumo 
kind have eon enumerated in Europe, where tho evil effects 
remain ax a watning to uewer countries, The cost of reclaiming 
some of these waste places has been groat. In this reclamation 
seeds from the scattering trees cannot be relied on to furnish 
seollings tor the new growth, but narsery-grown stock must be 
well ‘set, and afterwards propetly eared for. Experience has led 
to the formation of many rules in relation to forest management, 
For example, on sandy soil and on steep mountain slopes, timber 


ean only be out in narrow strips, or thinned out, Grazing among 
timber is rarely permitted. Stringent rules in regard to igniting 


fires in or near forests are enforced. 

Between 1860 and 1887 France reforested over 250,000 acres 
of mountain lands at a cost of 30,000,000 dols., the State paying 
one-half. In 1887 the total annnal appropriation for the forestry 
department of Franee was 5,000,000 dols. Here the people of 
the United States may well take warning. How much more 
economical it would be io spend a little money new in preventing 
dovastation than to suffer the consequences for a time, and then 
possibly spend enormous sums in restoring the forest to the 
mountain slopes, 

In Germany shout 25 por cont. of the entire area is devoted 
to forests. Of this amount about 32 per cent, is Government land, 
15 per cent, belongs to the commumitics, 1-3 per cont. helongs to 
charitable end other institutions, 2 per cent, belongs to corpora 
tions, and 48 per cent, belongs to private parties. Without tho 
supervision of State officials “a reckless devastation of forests 
would be the consequence,” just the condition we are experiencing 
in most regions of our own free country. In the Nitfel district 
the mountain slopes were reforested and otherwise improved at 
the exponse of the Government, thongh much of the land belonged 
to communities, 

A chief director of forests in Germiiny. in writing to a Unit- 
ed States consnl, says:—* You are cortainly quite right when you 
speak of the importance of forest culture’ for the United States, 
but allow me to express my belief that no earnest work in that 
direction will be accomplished there. The culture of the forests 
proceeds too slowly to suit your countrymen, and the profita ara 
not forthcoming soon enough. In my opinion good results from 
forest culture can only be had in the United States when the 
Government shall have taken the matter into its own hands.” Dr. 
«Otto von Hagen says:—"The forest js a trust handed down to ua 
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“from past ages, whose value consists not alone in the income deriv- 
‘ed from wood, but also in the importance which it exerts through 
*its influence on climate and rainfall or land culture. Its import- 
‘ance is not merely a question of the present day or of the present 
ownership, but is alse a matter which concerns the fature welfare 
of the people.” For these and other reasons it has been determin- 
cd that, it is a duty to interfere by legislation with the waste of 
timber. 

Phink of the timo required to grow trees of certain species fit 
to cut for important purposes, In Germany the age for ontting 
oaks is 150 to 180 years; beech, 100 to 120'years ; Seotch fir or 
birch, 30 to 100 years ; though for some purposes, of course, trees 
aro cut when niuch younger, One of out consuls to France in 
1887 observed that “forests are much more easily destroyed than. 
“replaced, for in three years, from 1788 to 1791, almost as large an 
‘area in France was deforested as has been reforested in the last 
‘ninety years, although much attention has been paid to the subject 
+ dung? de time 

The older and more thickly-settled countries of Europe have 
all passed through the stage in which muny of our Stutes have but 
recently passed ar aro now passing. ‘Their land in most instances 
was well covered with forests. They cut and fired and wasted as 
we are doing, and have long been aware of many of the evil effects 
of this practice, ‘To what. oxtent shall we learn ‘and profit by their 
mistakes ? 

Cnder the circumstances, what ean the people of the United 
States accomplish? In what ways can we best secure a reform in 
forest management? — Legislation, whether state or federal, will 
accomplish Uttle, until there are enough stalwart persons thorough- 
ly interested te continue under adverse conditions to work for the 
sticcess of a better management of Jands in forests or lands which 
onghé to be covered with forests, Something may be done by 
forest commissions, but too mach is likely 40 be’ expected of them, 
and to save expense somebody will advocate their abolition—and 
somebody sooner or later will suecced. The value of forestry com- 
missions consists chiefly in giving advice and in educating the 
poople. 

‘Treesplanting on a large expensive eale is not_likely soon to 
bo so skilfully conducted Hat satisfactory profits will be apparent. 
But, notwithstanding, trees of every kind should be planted in 
many places, and the sooner the better for us all. Probably not 
one in a thousand now knows enough about the subject to proceed 
intelligently to take the best care of his forest, or to reclothe land 
with timber in the most economical manner. Those who try the 
experiment should bo able to wait. 

Over « hundzed years ago some persons in Europe were fool- 
ish (2) enongh to phint a few white pines from North America, 
In_the langnage of our time they would be known as “cranks,” 
and yet who shall dare place a sufficiently high estimate on the 
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value of that simple experiment, for it has demonstrated that our 
white pine is one of the best of trees to grow for timber in that 
country? We need men in every country of every state who will 
have énthasiasm and foresight enough ‘to plant a few trees in 
places where there may be a prospect for growth a long time 
without molestution, “Before these experiments are completed 
thero will be many anxiously waiting to profit by the results, 

We live in a comparatively new country, whore our fathers 
and grandfathers cut down and burned the finost of trees to make 
room for erops and pasture, We have been taught to destroy 
trees and not to save them—mueh less to replunt. ‘The arguments 
for preserving the virgin forests of a new country are by no means 
all on one side, and no one should expect the trees to be preserved. 
In most cases, the profity of holding are too small to pay for the 
investment. 

Michigan once had about 150,000,000,000 fect (board mea- 
sure) of standing pine, which was believed to bo well-ui 
inexhaustible, Those now living find remaining only comparative 
ly small tracts in the back counties. Even with what might be 
considered good management in a thinly inhabited country, where 
lumber was cheap, it was soon found next to impossible to preserve 
thia timber, however mich the owners might desire to do so. Tn 
many seasons the fires destroyed as much’ pine as the woodman’s 
axe, Dead pines must be ent to save them, and the debris was 
almost sure to burn and the fire to spread to the standing trees, 
To somo extent the same condition of things prevails with ‘regard 
to the “hardwood ” trees, though in most cases these are not so 
likely to be destroyed by fire. Ina business way there aro men 
now spending much time and money in defending. their remaining 
pine, lands Jom fire. But more system is needed, and the cate 
should be more genoral than it ever has been, 

‘The study of European methods and resulty in forestry by 
competent men is not enough, says one writer. It fs not even tho 
most important thing for ux, Nothing can be very useful to us 
which is not based upon careful study of conditions peculiar to this 
country. We must have in time a system of American. forestry if 
we are to avoid serious disaster to our national interests and civi- 
Tisation, The forestry of this country must bo the product of 
growth which has as yot scarcely begnn. Tt will be developed by 
Continued and widespread observation, and by constant comparison 
of the results of practice. Tt is necessary to remind ourselves that 
no useful system of forost management can be originated or creat 
ed by legislative enactment, “There must be special knowledge 
and national good sense regarding the needs of this country be- 
hind forestry laws, or they will be useless and mischievons. 

It is important to understand the value of great areas of grow- 
ing trees on the surrounding cultivated lund, and to know in what 
respect they check fierce winds, prevent rapid evaporation of 
moisture, of encourage late frosts in spring. But the possession 
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of this knowledge is not likely to induce men to savo trees or to 
lant trees for the benefit of persons owning farms in the surround~ 
Ing townships or in other counties. Here is one of the best of 
reasons why the state and nation should take an active part in 
the management of forests 

Tt is difficult to induce most persons to understand fully the 
results of a timber famine. They have heard more ot Jess of this 
talk for years, but they believe the day is yet far distant when our 
people will sulfer much ineonvenience from lack of timber. The 
argue that as timber becomes scarce and more expensive, less of it 
will be used, We shall burn cou for fucl, and use more iron and 
steel, ‘Transportation will be cheaper, and timber ean be trans- 
ported for long distances, The use of the land to prodnee various 

‘ns, grasses, fruits, and vegetables will help to pay higher priees 
for timber. 

In the moister portions of owr country, when the original 
forests were cleared away, seedlings and’ sprouts in immense 
guintiies sprang wp to contend for every foot of available space, 

in euiting away the valuable timber there are_ustally large nome 
bers of “young things” up to 6 in, or more in diamoter which, if 
protected Yrom fire and other destroyers, have already made a fair 
start toward renewing the forests. Too little caro is usually 
observed in protecting this young growth, which is admitted to be 
of no vilne at the present time.” Because there are no dollirs in 
them now the proprietor is likely to let them go to waste, In very 
few instances in moist climates would it be necessary to plant trees 
started jn the mursery, 

The writer has often been asked by bright young men of no 
resources, except their active brains and bands,“ What is there 
+in this country to encourage a young man, who must eam his 
‘living as he goos along, to make a speciality of forestry ? 1 like 
‘the subject, and if [saw a good living in the business Pshould run 
¢tho risk and go ahead.” Lam freo fo say that so fir work in this 
ficld seems to be done gratuitonsly, 

‘A few persons in our agricultural colloges have done a little 
in this dircetion, mainly to call the attention of students to the 
magnitude and importance of a study of forestry, Before any one 
of us thought mach about trees the course of study in these col 
leges wore repleto to. suffocation with subjects of seeming import 
ance, Bective courses aro expensive, ‘The writer has twice given 
8 course of lectures daily for twelve weeks to members of the senior 
class of the University of Michigan, or to those who elected forest- 
ry. A course on parasitic fungi runs parallel with that on forestry, 
and only one of the two can be elected. No doubt there have been 
similar reasons in the other s-hools to prevent giving more atten- 
tion to forestry. But if we aro interested and make the effort we 
can ull find some opportunities for this work. 

Lectures at farmers’ institutes in many states afford somo 
opportunity. But here the indifference of the hearers tempts us to 
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select other subjects. Vividly does the writer call to mind one 
‘occasion at an institute in a new county in which he spoke of the 
importance of preventing forest fires. The first one to lead in the 
discussion was a farmer living in the neighbourhood, who won the 
applanse of the andience when he said of these fires, “They are the 
* best: friends we have in clearing up the country.” 

MTs moka etitdents, know. about: trees, the “andre. they<ave 
likely to be interested in this subject. The things to be learned 
aro the different species, their names, their anatomy and physiology, 
their rate of growth and geographical distribation, theit special 
uses in the arta and in nature, how to raise trees from the seeds, 
how to plant and where to plant, and why, and especially how to 
take proper care of them after setting. He whu fully understands 
the strncture and functions of roots will never be seen carting 
living trees with roots exposed to dry wind and sun for miles 
along the highway. Students may be set to investigating the 
effects of pasturing a wood-lot by noting examplos of those 
pastured and those left to themselves. ‘They may estimate the 
amount and value of an acre of good, medium, or thin forest, and 
note the time required to produce it.” The effect. may be noted of 
treas as a shaltar along the highway or noar dwellings, barns, and 
sheds, Other questions are, why are certain trees fond growing 
in swamps and others on dry and? Why are there no pines of 
cedars in some neighbourhoods, and no beeches or maples in 
others ? 

Besides tho means suggested for aiding the canse thero ara 
‘others, If the programmes were judiciously prepared and. well 
carried out, the celebration of Arbour Day by school children 
would have a tendency to awaken an enthusiasm among the 
peoples but usually the exercises consist iminly of quotations 

rom literary authors—soraps of poetry, history, and sentiments— 
rather than any substantial information pertaining to the needs of 
forestry. The establishment of 2n arboretum, even a small one, 
on some of the farms of enterprising poople, and more especially 
at each agricultural college and experiment station, would help to 
educate and interest the people. We cannot soon expect to see 
an Arnold arboretum in every state, but the beneficent influence of 
that garden has already reached thousands of miles, 

ssociations for securing the protection of certain private 
natural scenery help to educate every one who sees the reserves, 
Botanic gardens containing shrubs and trees are likely to increase 
in numbers, each good one lending encouragement. to others. So 
of herbaria, and especially of mascums of plunt products, which 
should contain no end of interesting specimens of timber, not only 
those which wore well grown, but likewise all manner of monstro- 
sities. The writer a few fears ago collected and placed in position 
& uniqne collection of this kind, wid considering the cost, it was 
more attractive than an ordinary museum of fossils, minorals, or 
stuffed animals, Who can tell the good results likely to occur to 
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forestry from the establishment and maintenance of the Jesup 
collection in Central Park, New York ? 

Sevoral books have appeared that are worthy of notice, but 
noue of them can be compxred with “ The Silva of North America,” 
by Professor (, $. Sargent, the first four volumes of which have 
been published. In several States, reports have been issued by 
Forestry Commissions or Forestry Associations, or special bulletins 
on the subject have been published by experiment-stations. The 
United States Government has, through Mr. Fernow, the efficient 
head of the Forestry Division of the Department of Agriculture, 
for come years past Teen active in advocating measures of impor- 
tance in ‘elation to forestry. Bulletins and reports and gratuitous 
lectures and frequent coulerences with: Congressmen have all had 
their effect in awakening an interest in this subject, From the 
condition of things here outlined, it will be seen that the growth 
of an interest in forestry must be slow for some time yet, but L 
anticipate very great changes in the sontiment of our people and 
the formation of salutary laws by the closo of this century.— 
(Timber Trades Journal.) 
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A tour in the Landes and visit to the French Resin 
Works. 


Introduction,—I arrived at Bordeaux on the 28th of November, 
and on the 29th I proceeded to visit M. Muel, the Conservator of 
Forests, who directed me to M. Grandjean, Garde Géuéral iu charge 
of the Forest of La Teste, but as that officer was absent on tour, I 
proceeded direct to Arcachon on the 30th in the hope of finding him 
there, I was fortunate enough to meet him on his return from tour 
‘on the Lst December, and he and the Brigadier accompanied me in an 
inspection of the forest blocks in the immediate vicinity, and were 
good enough to show me everything of interest. 

On the 2nd December we made a long tour to the South 
in the direction of Simaphore, and visited on the way a 
consideruble portion on the State forests as well as the private 
forest of M. Conseil, where we had ample opportunity of study- 
ing the resin-tapping operations as carried on in both classes 
of forests, Tho season was not, however, well suited for seeing 
the collesting work at its est, as the busy time lasts from 
April to October ouly, and daring the winter little work is done. 

e also visited the great artificial dune constructed along 

the coast to check the movement of the drifting sand, and we also 
saw a place where the inroads of the sea had destroyed the arti+ 
ficial embankment, We also saw auother place where a private 
proprietor had neglected the maintenance of the works, with the 
result that a considerable belt of forest got buried by the sand, 
In the same vicinity we saw the site of a most disastrous 
conflagration which burnt a large area of forest during May 1893, 
-and which tonded to impress me with tho fact that the system of 
fire lines, as constructed in this part of France, is apparently not 
very effective. 

On the 8rd December I visited the important resin factory of 
M. Lesca, noar La Testo, where his agent showed me over the works 
and explained all important points with regard to the manufacture 
-of colophony and turpentine, also regarding the sale of the same. 
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On the 4th I made farther notes and observations, and started 
in the evening to join my steamer at Brindisi by the shortest route, 
wiz., Marseilles, Genoa, ome and Naples, and arrived at the port of 
embarkation on the 9th. 

Forest of La Teste.—The forest of La Teste is situated to 
the west of Arcachon in the Department of the Gironde and in 
the Conservatorship of Bordeaux. It consists of what may be 
called four patches, the principal one of which, sitaated on the 
Bay of Biscay, bas a length of about eight miles, with an 
average breadth of about one and a qnarter miles, ‘Tho other 
three plots are siluated on the Buy of Arcachon to the west of the 
town, and are much cut into by the compounds of villas, roads, &e. 
The area of the forest is about 6,000 acres, but the extent was 
at one time nearly four times its present area. ‘The reduction took 
pineo imainly abont 30 years ago, when after the Mexican war the 

tate being in want of funds, large areas were sold to private 

individuals, The prices then obtained were, it is stated, very 
advantageous, owing to the high cost of resin aud tarpentine ufter 
the American war, when they fetched in the market more than 
double the rates that ean be obtained now. 

The soil of this forest of La Teste consists of almost pure sand 
thrown up by. the sea, but underneath the sandy layer, traces of 
peat and of a ferruginous sandstone, called adios, are to be foand, and 
this, probably, formed the surface of the ancient landes or beds of 
the old marshes. Jndging from the stumps of large trees, which 
are occasionally found embedded in the peat, it is probable that up 
to about the pear 1200, when the forests bevame gradually des- 
troyed by tho increasing population, the greater part of the dune 
area was thickly covered with pine forest down to the water’s 
edge. 
. The annual rainfall of this district is stated to be about 30 
inches, and is, as a rule, well distributed throughout the year, but 
droughts occur occasionally during the months of May and June 
when, as a matter of cours, forest fires usually occur. 

The neighbouring population was formerly strictly a pastoral 
one, but since the planting up of the dunes has commenced, the 
number of flocks has greatly decreased, and the people are now 
Jorgely employed on the resin-tapping and timber operations in 
the forests, 

‘The sand danes extend for a distance of about 125 miles front 
the mouth of the Gironde as faras Bayonne, and some of them 
rise to an elevation ot 230 teet. Those situated immediately along 
the coast are called the “dunes blanches,” or white sand dunes. 

The principal species of tree found in these forests is the 
cluster pine (Linus Pinaster or maritima) with here and there a 
few oaks (Quercus peduneulata, Toza and suber) The under- 
growth consists of broom, gorse, brambles, ferns and heath. There 
is practically no grass in these forests ; but in the older parts the 
ground is now fairly well covered with a layer of moss, pine-leaves 
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and mould. The absence of hard turf and matted grass is, of 
course, very favourable to natural reproduction which seems to be 
extremely ousy. ‘The cluster pine is probably indigenous in this 

art of France, and is eminently suited for tha “ reboisement ” work 
of the dunes. It possessos a well developed taproot as well 2s a 
Jateral root system, aud this enables it to take firm hold of ind fix 
the sandy soil, also to seek moisture from great depths. 

Tho forest of La Teste being especially valuable commercially 
on account of its resin production, its treatment has been deter- 
mined mainly with a view to that object. Owing to the difficult 
of transport over the soft sandy ronds and the facility with which 
foreign timber can be obtained by sea, the production of farge 
timber is a matter of secondary consideration, The rotation of the 
forest of La Teste has, in consequence, been fixed at 60 years, 
which age is considered sufficient to enable the maximum amount. 
of resin to bo obtained, and the Working Plan has theretore been 
drawn up accordingly. The whole area bas been divided up into 
12 blocks or aifectations, 5 years being allowed for the final work- 
ing out of each, Each block is divided into 5 compartments of 
about equul size, in three or four of which thinning operations or 
final coupes are in progress. During the earlier singes of the forest 

rowth, thinnings are made every 5 years, principally by daily 
bour, and this continues up to the age of 35 years when the 
regular thinnings on sale to contractors are commenced. At this 
age the trecs will have attained a mean girth of about 3 feet 6 
inches, at which size they ave considered fit for tapping, All the 
trees to be reserved in these coupes are specially marked, and 
tapped “4 vie,” whereas all the unmarked trees can be tapped 
“& mort,” or removed at onee by the contractors. 

A period of 5 years is allowed lo the contractor for tapping 
tho reserved trees and removing the other produce from the coupe. 
After the completion of the first tapping operation the trees are 
allowed five yeary’ rest, and then the second tapping takes place, 
say from 45 to 50 years, and then another rest of 5 years is allowed 
till tho trees attain the age of 55 years, when the final coupe takes 
place, After careful observations and much discussion it has been 

* decided that the final fellings in this forest shall consist of clear 
fellings or coupes & Wane éoe, aud for several years this has been 


the plan in foree. ivi 
The main reasons for this rather unusual treatment of pine 


forosts are :— eae 

(a) Tho seod of Pinaster being extremely light is carried to- 
f great distance, and is producod abundantly almost every year. 

B) There being little or no grass in the forests the seed 
can easily reach the soil where it germinates with grent, facility, 

(e)” The young plants thus produced are said to mae much 
more vigorous growil Lun those produced under the shade of the 


parent trees, 
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In the treatment of this forest an attempt was made by a late 
Inspector General to adopt the regular system ofa heavy seed. 
felling followed after production of the new crop by a final felling, 
such as was applied to the fellings of Scotch Pine in the forest of 
Haguenan, but it is said not to have been a success, and has, there= 
fore, been abandoned. 

The Forest of La Teste is in charge ofa Brigadier and six 
forest_guards. s 

Fire-protection.—Owing to the dryness of the climate and the 
inflammable nature of the species these pine forests are extremely 
liable to conflagrations, and elaborate arrangements have to be 
made for their fire protection. This renders them, in consequence, 
extremely instructive te officers abont to procecd to India, or on 
leave therefrom, The arrangement for fire conservancy consists in 
dividing the 12 blocks across their centres by means of a main fire 
Tine 50 feet broad. Also along tho outer boundary on the Westera 
side a line of similar dimensions is maintained. In addition to this 
-each block is divided into two parts by transverse fire lines, 35 feet 
wide. Owing to the fact that there is little or no grass in these 
forests the maintenance of the fire lines is naturally a much simp- 
lor operation than in India, and they are said to require swoeping 
sand digging once in two years only. The result of fire protec- 
tion has nol been very ‘successful of late, and in blocks V, VI 
‘and VII near Simaphore, as already stated, we passed through an 
area of about 1,200 acres, which was the scene of a very disastrous 
conflagration during May 1898. The fire is said to have commenced 
inn private forest on the eastern side, and as there was a high wind 
blowing at the time, it soon crossed the outer fire line. The difficulty 
.of checking the fire was alsa materially increased by the fact. that 
the burning fir cones are said to have jumped across the line far up 
in the air, so that when the establishment was combating the fire 
in front they suddenly found that the conflagration had broken out 
in their rear, The fice is alse stated to have crossed several of the 
internal fire lines, but was finully extinguished on the third day by 
means of « counter-fire, The result of the conflagration has been most, 
disastrous, and almost every tree inthe area burnt is now dead. 
‘A sum of 1,100 franes was paid io the neighbouring villagers 
for assistince rendered, In several other parts of the forest we 
noticed burnt patches, so that forest fires in this partof France are 
apparently of frequent occurrence, especially during adry season 
Tike 1893, The ago of the burnt area varies from 20 to 80 years, and 
all the burnt poles are now being cut np and exported to England 
‘and Wales as pit props. It was, however, satisfuctory to note that 
in these forests it invariably happens that after a severe conflagra~ 
tion a splendid crop of seedlings springs up. 

Fesin-tapping operations—As explained above, the main 
object in the treatment of these forests is the production of resin, 
and the annual coupes are arranged accordingly, and sold with 
this object in view, Atthe annual sales the right to tap for resin 
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the different coupes is sold subject to the following conditions:-— 

In the compartment being clear cut the contractor can tap 
“& mort” ull the trees standing at his disposal, four years boing 
allowed for the tapping and five years for the extraction of the tims 
ber. In the other compartments where thinnings are to be execut- 
ed, the trees to be reserved and tapped “d vie” are carefully 
marked, and the contractor is at liberty to do with the rest as he 
chooses. He is allowed five years for the tapping and export of 
the coupe, and it is stipulated ‘that the cuts suull not exceed four 
inches in width and about 4 in. in depth. During the first year 
the cut shall not exceed 22 inches in height, the 2nd, 8rd and 4th 
20 inches, and the 5th year 40 incbes, so that atthe end of the 
five years the total height amounts to 12 feet aud 8 inches. 
He is further charged with the supply of a cortain amount of 
fuel to the forest guards, also to keep the fire lines in order and 
to supply workmen up toa cortain number and value, for works 
of improvement such as sowings, thinnings, &c., in the neighbour- 
ing forests, At the time of my visit, the resin-tapping oper: 
were practically at a stand-still, bat we found the workmen still in 
the forests, ard the whole operation was shown to me by them, and 
they seemed to be very expert in the use of thy special tools em- 
ployed for this work. ‘The method of procedure I found to be 
exactly in accordance with the explanation given by Colonel 
Bailey at page 55 of the Indian Forester for February 1888, 
so that further explanation is superfluous here, My observation 
tended to confirm my opinion that our Indian workmen hay 
still a good deal to learn in the method of collecting and economic 
storage of the resin, but the use of the heavy axe (abchotte) is not 
likely ever tobe adopted by the Indian workmen by whom just 
as goo work is protably done with the native ‘bassola.’ 

At the time of my visit the dry resin or “barras” was being 
collected by means ofa kind of ‘scraper called a barrasquite, a 
loth being spread below the tree to receive the resin as it falls 
down, This is packed either in the usual barrels containing 520 ths 
or in palm leaf baskets containing about 200 lbs. These latter 
are brought from Algeria or Egypt by the proprietor of the private 
forest in which wo observed them in use. 

When collecting the “larras” the workmen, us a rule, do 
not mount the trees by means of the pole ladder, in the use of which 
they are apparently very expert, but use the hooked “ harrasquite 
fixed on a long pole. At the time of my nearly all the liquid 
resin had been conveyed to the factories from the tubs or reservoirs 
placed along the cart roads in the forests, and the carriage of the 
“daxvas” wos then in progress. It should be noted that the work in 
these forests is never interrupted by snow, so that carrying work 
‘dy means of carts can go on ail the year round. ‘The State in these 
forests has arrived at the happy stage of having nothing to do 
with the collecting or manufacture of the resin, for as the industry 
has now been established for more than 100 years it is all done by 
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privnle enterprise. The collecting in the coupes sold is all done 
¥ contract, the workmen being allowed to retain half of the total 
ainount collected hoth of moist and dry resin during the year, 
the cost of conveyance being borne by both parties. The average 
number of cuts which two workmen (generally a manand his wife) 
can look atter is suid to vary from 5,000 to 6,000, which represents. 
from 2,500 to 3,000 trees. The price obtained at the auction 
sules for the right to tap in the forest of La Teste is said to have 
improved of late years. 

Manufacture of resin —At the village of La Teste I was enabl- 
ed, through the arrangements made by M. Grandjean, to visit the 
important and interesting factory of ht. Lesea, who is ono of the 
most thrivi 6, resin manufacturers in the neighbourhood of Are- 
achon, M. Lesca was absent at the time of my visit, but his agent 
kindly showed me over the factory, and explained all matters of 
interest with regard to the manufacture, a short description of 
which I shall now endeavour to give :— 

Tho ernde resin after being carried from the forests in wooden 
barrels containing 529 lbs. each is ram or scraped out of the casks 
and then snbjected ta a carefnl system of filtration. 

Tfit isin aliquid state at tho time of its arrival it is run 
through straw filters, but if too hard for this treatment it is at once 
thrown into a large boiler or vat and gradually heated. Here 
the lighter substances rise to the top and are skimmed off, whereas 
the heavier ones fall to the bottom, and are afterwards removed. 
The heating of the crude resin is a most delicate operation, and is 
said to be the most difficult operation in the whole manutacture, 
for if heated unequally it is apt te catch fire, &e. 

‘After the resin ‘has hecome quito liquid it is transferred to 
another vat by means of ladle and trongh, being subject to a far- 
ther filtering “en route.” As the operation of heating and 
filtering goes on a day in advance of the actual manufacture, two 
vais, a8 above described, are kept alternately in operation. 

From the second vat, the melted resin is Tadled into a small 
tank of the same capacity as the retort in which it is kept hot till 
reqttired. From this tank the nearly pure resin is let into the 
retort by means of a tap from time to time, together with a small 
quantity of water, and is then subject to distillation in the usual 
manner. After all the spirit of turpentine has been drawn off from 
the still, the top hole is opened and the liquid colophony is allowed 
to run into a filter placed over a heated vat, for even this resin is still 
found to contain a certain amount of impurity, most of which is 
caught in a sieve, or falls to the bottom of the vat in the form of 
a black deposit resembling pitch. This vat is provided with » 
pipe placed ahout half way down, throngh which tho liquid colo- 
phony again runs into another vat when its manufacture is com 
plete. From this last reservoir the colophony is ladled into large 
casks containing about 800 Tbs, 
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In order to prevent fraud by dishonest persons who are said 
to be in the habit of passing off inferior colophony under the: 
name of M, Lesa, he has adopted the plan of placing an_ iron plate: 
in the liquid colophony with the name of his firm, &e., printed on 
it, which becoming imbedded can be easily seen when the cnsk. 
is broken open. Each barrel is numbered and samples taken, 
which are similarly numbered, and which are kept in a cabinet 
for reference. All the subsequent sales of each barrel take place 
in accordance with these samples, and this arrangement obviously 
prevents all possible misunderstanding between seller and buyer. 

As regards the turpentine, itis ladled from the tank placed at 
the end of the still intoa metal barrel mounted on a track, and is. 
conveyed by means ofa light tramway to the turpentine shed, 
which for safety is situated at some distance from the main factory. 
Here it is pumped into large metal vats, 10 feet high by 
about 6 feet in diameter, where it is allowed to settle for some 
time before being sold. No system of puritying is in practice, 
and it is sold just as it issues from the still, and is said te be quite: 
pure enough for the ordinary market. 

The manufactured colophony is classed into four main classes, 
viz. spring, summer, autumn and winter, the first being the most 
transparent and consequently most valnable, and the last, produe- 
ed mainly from the “ barras,” being the least so. I was provided 
with samples of these different classes of resin, the appearance of 
which varies much. 

The outturn in manufactured produce from the crude resin, I. 
was informed, stands, as nearly as possible, thus :— 

From a barrique or barrel of crude resin which, as already 
stated, contains 520 Ibs., I was informed, that the outturn amounted 
to 864 lbs. of colophony, 110 lbs. of turpentine and 46 Ibs, of 
refuse. 

The prices obtained at the factory for the manufactured pro- 
duce are as follows :— 

1st—hest quality—12 shillings and 9 pence per 100 Ibs, 

2nd—trom 7 shillings and 6 pence, to 7 shillings per 
100 Ibs. 

The turpentine is selling at present at 25 shillings per 
100 its. This appears to be a slight advance on the prices stated 
by Col. Bailey at the time of his visit in 1886, 

Most of the manufactured produce is taken first to Bordeaux, 
from whence it is shipped principally to Holland, Belgium, Ger-- 
many, Italy and England, 

Management of Private Forests near Arcachon.—Whilst pro— 
ceeding to Simaphore we passed through extensive areas of pri- 
vate forest, aequired, as explained in para 5, All these forests, 
notably that of M. Conseil, are managed mainly from a resin 
producing point of view, the trees being tapped in the same 
Manner as in the State forests. The forests are, however, much 
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-younger, and the contractors are apparently not tied down by such 
‘strict conditions. Most of these private proprietors, some of whom. 
“possess considerable areas of forest, have started their own 
factories ; and these, Twas told, are much on the same plan ag 
those of M. Lesea. 


The Sand Dunes of La Teste—On the 2nd December I xecom- 
panied M, Grandjean to the great littoral sand dunes, situated to 
the West of La Teste along the borders of the Bay of Biscay, and he 
was kind enough to explain all details with regard to their forma- 
tion, the damage done hy them, and the measures taken to prevent 
their advance. ‘The formation and action of these sand dunes having 
been so clearly explained by Col. Bailey in the article already 
referred to, it would be superfluous for me to attempt a fuller 
description here, and I ‘hall therefore confine my remarks to a few 
points of interest, which I capecially noted. 


One of the most important natural elements employed in fixing 
the loose sand dunes is a grass called gourbet (Arundo arenaria), 
and which much resembles the Bent grass found on the shores of 
Scotland. The utility of this grass has beon moro fully taken ad- 
vantage of during Inte years by the Forest Officers, and it now 
plays a most important part in the work of rogulating the height of 
the dunes, checking their advance, and consolidating them. 


Along the shore of the Bay of Arcachon we noted that the 
rayages caused by the drifting’ sand are by no means so impor- 
tant as along the coast of tho Bay of Biscay, where the loose 
sand is naturally exposed to the fall force of the Atluntie gales. 
In the first part of his charge, therefore, the Forest Officer finds 
the maintenance of the works of minor importance as compared 
with those along the Atlantic shore, and they consist principally 
in the following operations: — 

Above high water mark and along the base of the dunes 
gourhet. geass is planted and sown, and the slopes, when in a Joose 
state, greeovered over with branches of gorse, broom, &e., which 
are kept in position by means of heaps of sand piled on their thick 
ends. 

Pige soads are also sown or plants spring up naturally, and in 
course time these banks become gradually consolidated, but, of 
course, require constant attention. "In places where large gaps 
have been formed by the action of the wind, rows of ‘fascines 
about 4 fect high ire orected, and, as the sanddrifts top 
them, others are constructed, till the gap is gradually filled up. 
Tn some places we saw small faggots placed on end’ employed 
in a similar manner to chock the drifting sand, 


On or way along the shore and near the place where the 
Bay of Arcachon meets the Bay of Biscay we saw what has taken 
place in tho case of a private proprietor to whom a largo area of 
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State forest was sold some years ago, tegether with the artificial 
dune then in good order. ‘Since that time the works have appa- 
rently been neglected, so that the great white dune is now steadily 
advancing landward, at the rate of about 100 feet per annum, and 
swallowing up a fine pine forest in its steady advance, 

The great artificial dune in charge of M. Grandjean extends 
along the Bay of Biseay from Simaphore as far as the comunence- 
ment of the Department of the Landes, a distance of about 8 
miles, and from this point i¢ extends for about 100 miles more, 
asfaras Bayonne, This work was commenced about 40. years 
ago in a regalar manner, and has proved most snecessful in check- 
ing the rolling sand. It'should be noted that, as far as possible, the 
construction of the artificial dune has been commenced at a point 
well above high water mark, and a zone of about 500 yards wide 
has been left along the sen shore which ix not interfered with, ex- 
cept so far as the planting and cutting of the gourbet grass goes in 
certain places. Atu place about 2 miles south of Simaphore the 
sea had, however, commenced to make inroads; and has nearly 
demolished the whole of the artifiefal dune for a distance of about 
14 miles, An estimate amounting to about. 20,900 francs for the 
repairing of this breach is boing prepared by M. Grandjean, and 
the work is to be taken in hand at once. The height of the artifi- 
cial dime is about 40 feet above high water mark, the top about 
160 fect wide, and the base of about 300 feet. The dune has 
principally been constructed by means of the system of movable 
planks or palisades described by Col. Bailey in his paper already 
referred to, The slope of the dune on the sea-ward side is from 
80 to 40 degrees, whereas on the landward side it varies from 45 
to 50 degrees, 


One most important point to be attended to is the main- 
tenance of this barrier at a nniform height, and also to prevent. its 
being ent into by the strong westerly gales. This 3s now heing more 
effectually arranged for by an improved pkin of planting the gour- 
bet grass. By a Departmental order it appears that a hard’ and 
fast rule was laid down that the grass tufts shonld only be planted 
abont 1} feet apart, and no devintion from this rule was permitted 
under any circumstances whatever. M. Grandjean, however, found 
that the arrangement had the effect of causing the accumulation of 
too much sand in some places and allowing too much to puss in 
others, so that great irregularity of height was the result, a new 
rule has therefore been sanctioned permitting the officers in charge 
of such works to regulate ina rational numner the distance apart 
at which the grass should be plinted according to local circum- 
stances, also ta cut the old grass where necessary. By this new 
arrangement the maintenance of the artificial dune is mich fucilitat- 
ed, and in the canton of Are, of which M. Grandjean formerly held 
charge, and which is situated to the north of Arcachon, the annual 
saving in repairs has been reduced from 40,000 to 20,000 francs... 


57 
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fm raarching along the dune we were struck by the fact that 

the small pinos, at the back of the great artificial dune, and in 
Jlacea where they were quite sheltered from the wind, appeared to 

be ina very stunted condition, whereas the trees situai about. 

a mile off, and subject to the fall force of the western gales seeme 

to be in a much more flourishing state, 


This stato of affairs iv apparently qnite contrary to the 
accepted theory that trees exposed to the perpetual force of the 
sea breezes always remain stunted and unhealthy, and the reason 
can appurently be best explained by the assumption that the leaves 
of the pines close to the sea become cut and choked up by the very 
small particles of drifting sand, whereas those further off, though 
exposed to more wind, are not'so much subject to this influence. 


Coneluding remarks, —In concluding this report L beg to offer 
a few remarks by way of comparison with similar works and forest 
operations in our Indian forests :— 


‘As regards the area under the charge of M. Grandjean, con 
sisting of about 6,000 acres of State forests, and abont a similar 
extent of Cummunal Forests, it seems to an Indian Forest Officer 
ridiculously small. Details of fellings, sowings, maintenanea of 

>the artificial dunes and other operations can, therefore, receive much 

reater personal supervision than can be exercised by Indian 

‘orest Officers to the numerous works of a similar nature going 
on in some divisions. 

Regarding the system of exploitation & Hane ctor now 
universilly practiced in the cluster pine forests, I wns not quite 
convinced that the regular system of coupes as applicable to Scotch 

ine forests, if properly tried, wonld not give better results, as 
far as the out-turn of resin goes and the reproduction is concerned, 
One point seems certain that the thinnings in the State forests are 
apparently not severe enough, and a much better out-turn of resin 
would probably be obtained if the trees wero more isolated. 


As regards the system of tapping the cluster pines, viz, in 
three long cuts, 124 feet high, during their successive periods of 5 
tars with two intervals of 5 yeara each, Iam of opinion. that it 
as no apparent advantage over our present system of tapping Chir 
in the Jaunsar Division, which consists in making 2 or 3 cuts at the 
some time, and extending tapping over a period of four to five years 
after which the tree is abandoned. Our system has certainly the 
advantage of concentrating work much more in one place, und no 
groat harm is apparently caused to the Chir trees ‘which “continue 
to flourish, although in the case of the cluster pine our system 
would probubly constitute gemmage & mort. 

‘An important point, however, bas to be noted, wz. that the 
Chir trees tapped in Jaunsar aro on an average from 7 to 8 fect in 
circumference, whereas the cluster pines rarely exceed half that 
size. 
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Regarding tho collecting and storing of tho resin, I noted many 
minor points in which improvemonts in our system are desirable, 
and which [shall endeavour to carry ont in Jaunsar as soon as pos 
sible, Asa matter of course, the system of selling the right to tap 
acertain area to a contractor, by whom the work is done by experi 
enced men accustomed to it from their youth, has a great advant- 
ago on our present daily-lubour tapping system as practiced in 
daunsar, as all details are naturally managed with the greatest 
economy. If possible, a system of tapping on contract, in Jaunsar 
might now be considered and tried. : : 

Regarding the use of the French tapping tools 1 am of opin- 
fon_ that they are a great deal too heavy for our workmen, and 
probably just as good work is done by the hill men with the 
native ‘bussola’ to which they are accustomed. 

One great advantage the operations in the forests of the 
Landes enjoy in comparision with Jaunsar is that the carrying 
work can be accomplished by moans of carts, and is not interrupt- 
ed by rain and snow during five months in the yei 

As rogards the manufacture of the erade resin into eolophony 
and turpentine, L observed that much greater care is exercised than 
we have been accustomed to give up to the present, in the matter 
of separating the resin of the different seasons ; also in thoroughly 
cleaning the melted resin by means of an elaborate system of file 
tration. {t is, of course, evident that this special industry which 
tuanufacturers like M. Lesca make their solo business, cin be 
managed much moro efficiently and economically on a latge scale, 
than in the case of our small experimental factory at Dehra Diin. 
As regards the French turpentine it probably "contains less acid 
than our Chir turpentine, but the quality seemed to ma to be 
much the same as that produced at Dehra Din, 

Finally, with regard to the important question as to whether 
the resin industry, as at. present practised in France, is a paying 
one, I was told that there is generally a keen competition for the 
coupes at al] the annual auction sales, And as regards manufactur. 
ing trade, it seems to be ina flourishing condition, at least as far. 
as M, Lesew’s business is concerned ; and I was told that all the 
produce of his fnotory is generally sold long before it is actually 
manufactured, Judging, too, from the fact that this gentleman 
is considered to be » very rich man at Arcachon, the French resin 
industry seems to be a paying one at present, 


Fuprvary, 1895. } E. McA. MOIR. 


_ The Quality of quickly grown Teak-wood. 


Mr, Porter in his article “ On the management of Forests pro- 
dneing Teak,” printed in your April Number, has called into 
uestion the quality of Nilambur Teak, and has virtually challenged 
the prosiucton of evidence to show that the quality of that grown 
in the plantations is as good as that of Anamalai Teak. Dr. Nisbet 
has also in his article on “the Diseases of Trees” in the same 
number, referred to the growth of teak and its attack by fungi on 
very rich soils. I should like to try and show how it is that I think 


they are both, to some extent, mistaken. 
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L must preface by stating that this paper is being written 
sitting in a dry nulla bed under the trees after a hard inorning’s 
walk, and whilst waiting for the sun to go down before returning, 
home in askin boat. I have therefore to trust to memory, and 
have but little available time to revise my notes. I trust that due 
allowance will be made, therefore, for any petty inaccuracy which 
may occur. 

The words in Dr. Nisbet’s article, which L specially wish to 
discuss, are as follows:— 

Though producing a very much qnicker growth of teak, 
* these alluvial plantations can never be expected to furnish sup- 
* plies of the dinest quality of timber, amd if the degree of fertilily 
“exceeds a certain (indefinite) limit for the given circumstances 
of soil and situation, then it seems almost certain that thero will 
‘be predisposition towards disease either in individual stems or as 
*a general characteristic of the whole.” This is the theoretical 
statement which Dr. Nisbet subsequently states is verified by 
experience, and ho gives his example. Now, what does this ex- 
ampie prove when carefully examined ? Lt proves this, that, if to 
an excessively fertile soil be joined a want of drainage and a bad 
treatment (in crowding the individaal trees and not permitting a 
free circulation of air), there is a tendency to disease in teak, I 
think no one will deny wis, Almost every writer that I have 
studied, Sir D. Brandis in Burmah, Mr, Bonrdillon in Travancore 
and ali rhe various officers who have written about Nilambur have 
shown, that on a soil which is not well drained, teak will not crow,. 
or if it does grow the wood produced is of poor quality, ‘This, I 
maintain, is not due to the excess fertility of the soil, but to want 
ofwdrainage. There is a magnificent example of this at Nilambur. 
One compartment, known as Eddacod 1846 (date of planting) con- 
sists of a rich alluvial soil on which there are abont 70 trees to the 
acre, or perhaps more. ‘The quality of the wood is superb, as is 
shown by certain windfalls which were collected and sold Jast year 
realizing nearly Rs. 2 the c.-ft. in the plantation. But in one cor~ 
ner the ground slopes towards the river, and there forms a small 
plateau, which is fooded nearly every year and on which the water 
stands. This corner is also plonted’ with teak, and to all appear- 
ance the trees are sound, Lut a careful examination shows them to- 
be hollow to the core. Mr. Hadfield wil remember a nico log we 
saw lying on the bank. We wondered why it was not taken with 
the rest, as from a distance it looked beautiful, but on close examin- 
ation we found it quite a shell, hollow up to a length of 60 feet. 

Now L come to the point thut these quickly grown trees do 
not produce timbor of the finest quality. The Nilambur planta- 
tions are a standing testimony to the contrary, It is on the richest 
soils, provided ulways that tho drainage is good, that we expect 
the best crop. ‘The oldest plantation is now 50 years of age, 
aud stands on a rich alluvium. The menasuremenis in this plan- 
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‘tation, as a whole, are given in your March number. I have 
-estimated that the uverage girth of 6-6” at breast height will be 
‘obtained in this plantation in about the 90th year, At present 
there are no signs of decay, and the timber even of the biggest 
itrees, which reach 8 feet in girth, is excellent, The Persian Gulf 
traders, Who aro no fools, buy up the big timber of the windfalls 
with alacrity; whilst the Moplahs, who are shrewd men of business, 
will offer fancy prices for the bigger trees as they stand. All 
this is evidence to show that the plantation teak is good timber, 
though grown fust on a rich soil, But why should this be differ- 
-ent to the natoral grown timber of the Nilambur Valloy which 
Bives some of the mach valued Malabar Teak, The teak from Neili- 
Kutta wud Kareenpoya blocks, though grown on a low-lying, rich 
alluvial soil has been worked for years, and there are no signs of 
fungoid decay. On the contrary, except for parasitic growth, the 
wood would be splendid, and I faney much mast have found its 
‘way to the Bombay dockyards. So much for indirect evidence, but 
-we have also direct evidence on the quality of the plantation teak. 

In 1876, I think it was, Col. Beddome raised this very ques- 
tion, and on it stopped planting. This annoyed Mr. Ferguson 
‘who protested all he knew. Canny Scot that he was, he was not 

‘oing to have this improved argument shoved down his throat. 

e sont specimens cut from the plantations of about 30 years old 
(and you may be sure they were from the quickest grown trees 
sas he was so proud of them) to the Superintendant of the Qua 
‘Carriage Factory to be tested with Malabar (natural grown), 
Anamalai and Pega wood. ‘The result was as follows :— 

In order of density came—(1) Anaimalai, (2) Maluhar, 
(natural), (8) Nilambar, (4) Pegu, In order of resisting strain— 
(1) Malabar, (2) Nilambur, (8) Anamalai, (4) Pegn.  Consi- 
-dering the specimens sent were young timbor, I do not think that 
the trial showed that the plantation teak was not of the finest 
quality, avd the Superintendent's certificate was very"favourable, 

Specimens wero also sent to the Paris Exhibition, where they 
were much admired, and no fault was found with the quality of 
‘the wood. 

1 think, from what I have noted, it may fairly be urged that 
Dr. Nisbet's statement as regards plantation teak on rich soils is 
not borne ont, in the case of Nilambur at any rate; and that Mr. 
Porter's suspicions as regards the quality of Nilambur teak, ars 
groundless. 


Compatons Disraicr, } 
8th May, 1895, 


P, M, LUSHINGTON. 
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Walking-sticks and Umbrella-handles from New South 
Wales. 


A couple of years ago Lisaued the circular referred to below 
to personal friends and correspondents, 1 reeeived a number of 
valunble replies in consequence. Through the pages of tho Gasette 
Tam enabled to appeal to a wider audience, and E bog to bring the 
subject wnder the notice of its readers. 

Walking-sticks, canes, umbrelis-handles, &¢., of one sort or 
another aro always in demand, At present, although we import a 
very large number of finished sticks, our quota to the world’s 
supply of raw sticks is mainly limited to a few Mitchenbills* or 

alking-stick Palms (Keniia monostachya). Lt is a matter of 
everyday romark that sticks of useful or ornamental character ure 
noticed in the bush, and are either passed by or eut down for tem~ 

jorary use and then cast away. But in the ornamental or curions- 
[y-shiped stioks that we 20 ofven seein the bush, I see a prospec 
tive minor industry, ‘The collecting of sticks is not going to rival 
gold-mining, but the accumulation of them at odd times (like the 
gathering of certain gums and resins), will be remunerative as 
soon as our people have learnt how an what to collect, Sticks. 
of the kind required will not take up mach room, nor are they 
objectionable in any way. If each family in the bash can make 
just a fow pounds a yeur out of sticks, it will be with no interfer- 
ence with the ordinary duties of each member ; but it only leads 
to disappointment if sticks be gathered without reference to what 
will probably be required, and therefore the hints which follow are 
commended to eareful consideration. 

[Cincnar.] 

Tam collecting information in regard to the suitability and availa 
bleness of Angtralian saplings and timbers for walking-sticke, umbrella. 
and parasol handles, and J shall be grateful if you will help me in. the 
ingniry, 

is T have jotted down the following general notes ve walking-sticks, 
They should possoss :-— 

{a) Rigidity, 

(8) Strength. 

(2) A good root or exeresceuce to form a handle. 

Weight is not material, Straightness is not absolutely essential 
as any sticks can be straightened by suitable processes, ‘They should 
taper to the ond. ‘Phere should be facilities for collection’ and shipping, 
aa they would require to bo delivered at the pert of shipment at a very 
low rate, 

Sticks are of two kinds :— 

1, ‘Phoso cut ont from the solid, e.g. Forest Onk, Native Pear, 
Blackwood, Red Ironbark, and the onter portion of the stem of the Cab- 
bage Palin, 


* Vide note, P, 244. 
63 
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2. Saplings, such as Tea-trees, Wattles, small Palms, and innumer- 
able others. It is to this class that we should mainly look for suitable 
ticks. 

There are innumerable kinds of suitable saplings to be obtained, and, 
they might be procured at odd times by children and others, kept until 
afair number accumulate, and then disposed of. 

Peculiar sticks, such as saplings with twiners round them, sre 
desirable, 

In the course of this inquiry I put myself into communication 
with Messrs, Henry Howell and Cy., cane and stick manufacturers, 
of 180, Old-street, London, E. C., who are well known to be far 
and away the largest firm in the trade. I found that this firm had 
published some hints on the subject, and the following isa copy of 
their ciroular — 

PorNTs T0 BRONSERVED IN conLEoTINe Raw Sricxs, Canes, &c., FoR 
Wacrrse-srioks, Uwnrauta Haxpins, &c. 

Length.—The total length should not be less than 42 inches, end to 
end, but if possible they should be 48 inches, 

Size,—The best sizes are of the diameter of 4 inch to 1 inch, measnr- 
ed about midway ; they should not be larger than 1} inches in diameter. 

Form.—It is indispensable that the diameter should gradually di- 

fh from the root or handle to the point, so that the stick is not 
* top-heavy.” 

‘Handle,—It ig always better, when possible, lo send sticks with some 
Kind of handle ; if the plant be pulled up, the root should be left quite 
rough and untrimmed ; if a branch be cut off, a part of the parent branch 
should be teft on to form a knob or crutch handle. 

Sticks without handle.—Sticka withont handle can be used, especially 
if they are nicely grown, and have any peculiarity of structure or colour 
—but if there is any handle, however small, it should not be cut off. 
Young saplings of the different kinds of palms, bambons, &o., Se, 
should always have the root left on. 

Short handles.— Occasionally, the form of the root or handle pact 
is attractive, while the stick itself is weak and defective ; in such cases the 
handles only should bo sent, and they should measure from 15 to 18 
inches in length 

Send only specimens in first instance.—\n sending specimens of 
new sticks it ishetter to send only small qnantities, say, one or two 
dozen of each kind ; then, if approved, farther quantities can be asked 
for. 


All kinds of wood.—Specimens of anything remarkable for form or 
-eolonr, whether in the roots or stems of woody, herbaeoous, or reedy 
atructures should be sent, as sometimes the most unlikely things arefound 
to possess valne for use either as umbrella handles or walking sticks, 

Details. —Details as to quantity to be procured, prices, &e., should 
be sent, if possible. 7 

Taddressed a number of questions to Messrs. Howell and Co., 
cand perhaps it will be better to quote their reply as fally as pos 
sible :—“ The subject to which you refer, viz., ‘the collection of 
“yaw sticks suitable for walking-sticks or umbrella handles,’ is one 
“in which we need hardly say we are particularly interested, and 
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‘we aro very much obliged, to you for the way in which you are 
“endeavouring to bring it before the people in Australia, From time 
“to time wo have seen sticks from the different colonies of Australia, 
‘and there has heen a considerable quantity of one or two varieties 
“sold in this market, the principal one being ihe midgeon® cane which 
+ we believe came from the neighourhood of Brisbane. In an article 
‘in the Gardener's Chronicle of 27th January and 8rd February, 
$1877, weitten by Mr. J.B. Jackson, curator of the Kew Musenms, 
“that gentleman gives a list of sticks from Australia, amongst which 
“he mentions the Cardwell cane (a species of Calamus), also the 
<Loya,t apparently of some species of Calamus or rattan, but of 
‘very small diameter, and with fantastic roots; there is also the 
“bramble, which possesses a root something like a potato, und which 
“grows to a pretty good size, but none of these canes seem to have 
“inet with any snecess beyond the Midgeon, and unfortunately this 
“has gone completely out of fashion, so that at the present time it 
+is n completo dead letter in the market. We think, however, 
“that there must be a very large number of plants which would be 
“guitable either for walking-sticks or,for the handles of sunshades 
“or umbrellas, and if you could succeed in getting any intelligent 
“collector to sond us samples, we should be very glad to give our 
‘opinion asto their value, and if we saw any chance of using them, 
“to give orders for a sample parcel in order to try the market. Tho 
< present time is peculiarly snitable for the introduction of some new 
‘articles of this character, as the staplo sticks now in use have had 
‘their day, and the trade generally would be glad of something 
snow, It is, however, quite a mistake to suppose that any kind of 
+ stick possesses a vahies it is essential there should be some pocu= 
liarity in the sticks themselves, which will render them attractive, 
* otherwise they are reckoued almost as firewood, the price realised 
“for which would not suffice to pay the freight.’ In other words, 
+ we should not want firewood sent from Australia.” 

“ We note with much interest your printed civenlar in regard 
“to the collection of these goods, aud we must say that you have 
‘indicated with remurkable exactness the class of goods which 
«would be likely to prove most useful in the market here, and con- 
* sequently of commercial value. Especially is this the ease with 
“the description you give under No. 2, vz, saplings such as tea 
“trees, wattles, small yet, &e. We think that something new in 
“palms or nattral saplings would be more than anything else likely 
‘to meet with demand here, Sticks cut from the solid, unless 
“having a peculiar marking like figured ebony, palmyra,’ lettor- 
‘wood (or snake-wood of British Guiana) do not seem to meet with 
“any favour. We should like, however, to sce a specimen of the 


‘* Kentia or Bacularia monostachya, the Midginbill or Mitchenbill or Walk- 
stick Palm of our northern rivera (N.S.W.), and usually known in Queensland 
aa the Midgeen Cane. 

+ @) A corruption of Lawyer. 
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« steam of the eabbage-pulm, If the outer hard portion should be of 
<gufficlent thickness to mace a rigid stick, wo think there vil bo a 
siqood deal of character in it. Of course it ix understood. that our 
1 ecks are finished, and consequently are vory much smaller, espe- 
‘cially in the handle part, than they would be in the rongh state. 
Wo like all sticks sont antrimmed, the root or handle part left as 
‘arae as possible, so that wo may use our own discretion as to the 
‘fora of Iranlio we may make. Tho rouad hook sticks, you will 
casily understand, ave artificially bent, so that it does not follow 
<Ehat-all sticks without bandles ato valueless, provided they possess 
<gome distinctive charnctor, so as to be of ase either for bending, or 
‘Having artificial leads put on thom. Seeing that they are ustally 
‘aunt ‘Gith the bark on, which hus often to be removed, the size of 
<Thevsticke howld be’ about Lach in diameter, mensured about 
‘midway. 

“RS to the kinds of wood which cam bo used in our trade, 
‘it will be sufficient to point out that largo quaatities of mullem 
£( Verhaseum), teasel (Lipaacus), as wel ts certain kinds of Cacti, 
‘fhe woody stmetnre of which presents a very remarkable appear- 
cauee when cleared of the fleshy matter which is s0 abundant on 
«fis plant, bave beon employed a3 sunshiade handles, and they make 
cA very Tight ant graceful Aendle. We think it would be well if 
*You coul yet somo person 20 interest himself sufficiently to. study 
Jno anatier'and tosepd us abont a dozen of each specimen of wood 
‘which soetas at all likely to bo useful, taking care to keep dupli- 
‘tates of the same properly numbered, 60 that in the event of an 
‘onder being given there might he no doubtas to their identifeatiou, 
‘end as to wnat is required. Lf thoy are addressed to us, we will give 
ca prompt reply asta the kinds which inight he alilised, We 
<thtak if is asewell fo montion that itis most unadvisuble for any 
‘Tange qnun!ty of ticks to be sent away onless they are properly 
nested to snibthe market. We bave known several instances of 
<Sorsons having don. this, who have invariably lost money by it. 
cecum up the inatter, we may aay that we should like to seo 
‘gpecimens of every kind of palm which can be obtained in Austra 
Thy also unything of an herbaceous. character, having, when dry, 
‘sufficient rigidity (0 carry a sunshade, In addition, any kind of 
Neal whieh possesses any Kind of “figure? on the surface of the 
«Mark, ot on the wood immediately under the bark. We have used 
‘an enormous quantity of English furzo (Genista) lately, This, 18 
aoa know, is very poculiar im its structure, having bolos and knots 
“TPthe wood, whieh whon Bnished present a very distinctive ap- 
<praroen “Anything ofthe anit! tpe wo sould ink wonld 
cpeikely to be-of some use. Some time ago we saw some sticks 
cpnrportiag to come from Australia, called the  Anstralian Bay.” 
‘Feikd a peoutiar natty brown bark when dry, with longitudinal 
‘jndeutations, and was inclined to be somewhat flat or square-sided, 
‘rather than rotund, A stick of this kind, if it could be obtained 
+ with a good handle, would certainly be of some value here. In 
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‘reference to the prices and quantities of sticks which might be 
+ imported, you will see from observations that it is impossible to 
“furnish this information untit we have seen the woods and been 
+ able to form some idea us tv their value.” 

In a list of sticks supplied to the London market, L find that 
small saplings of Tasmanian Blue-gum (Eucalyptus Globulus) are 
sapplied by Algeria and none from Australia, Orange and jemon 
sticks are supplied by Algeria and the West Indies. Surely wa 
could supply these as cheaply as anywhere else, 

Tho variety of sticks we could supply with our remarkably 
rich vegetation should be unusually great. Tho industry seams to 
be full of bright possibilities, but, us this article has already 
exceeded the Tength Ehad intended, 1 will defer any further 
remarks to a future issue of the Gazette. 

No doubt many gentlemen who do not desire to enter into the 
coliection of sticks themselves will be able to furnish the Depart- 
ment with valuable information, which will farther the industry 
as faras this Colony is concerned. In suck cases, letters address= 
ed to the Under Secretary for Mines and Agricultnre will receive 
careful consideration, Those who are prepared io embark in the 
industry at once, or who have accumulated specimens of what 
they deem to be suitable sticks, are recommended to communicate 
with Messrs. Henry Howell & Co., direct, at the address given 
above, (J. H. Maiden, in a paper published by the Department of 
Agriculture, N.S. Wales). 


Consumption of Timber in the British Isles. 


The following is an abridged translation of a paper by Mon- 
sieur A, Mclard in the number of the Revue des Hawa et Forts, of 
the 10th of December, 1894. 

Tt has froquently been imagined that the increasing consump- 
tion of iron and stecl has reduced the demands for timber, so (hat 
some people look op complacently while forests are cut down or 
deprived of their large timber ; ithe present paper has therofore 
been written in order to show:the incorrectness of such an opinion, 

Tho British Isles are the chief iron-produeing country in 
Europe, as the following table shows :-— 

ANNUAL PRODUCTION OF PIG-TRON IN THOUSANDS oF TONS,. 
(The French ton is about 1-20th in excess of the English 


ton.) 
British Isles, 1893 i 6,830 
Germany, 1891 i : we A404 
France, 1893 e ve B010 
Belgium, 1889 ie a ve 882 
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Russia, 1888 hy ie 667 
Austria, 1892 oa a 631 
Swoden, 1892 : ve 486 
Spain, 1886 we 148 
Tealy, 1892 te want) 


Thus Britain produces nearly as much :pig-iron as all Europe 
combined. 


If, therefore, the production of iron can reduce the demands 
for timber, this must be most evident in the British Isles, which 
is fur from being the case, the consumption of wood in Britain 
having, on the contrary, largely increased. As only a small area, 
about 3,000,000 acres, is tinder forest in the British Isles, and the 
timber required there is chie@y imported from abroad, the varis- 
tion of the timber imports is a measure of its consumption in 
Britain, These imports have risen from 2,727,000 loads of 50 
cubic feet, in 1860, to 7,212,000 loads in 1890, the increase 
being 168 per cent. ; whilst the total imports of all kinds into 
the British Isles, during thls period, has increased only from 
£375,000,000 to £749,000,000, or by 100 per cent. 


Most of the iimpurted timber is in squared logs, planks. and 
scuntling, and ia, therefore, only about four-fifths of the standing 
timber from which it is taken, so that the quantity of the latter 
required for tho imports of timber into Britain in 1890 was about 
9,000,000 loads. ‘This figure must be extremely encouraging to 
the forest-owners who supply the British markets, and give them 
fall confidence of finding a good sale for their produce. They 
may ansiously ask, on the other hand, whether their forosts can 
possibly meet such an enormous demand, and to give a clearer 
iden oi this subject the foilowing figures are given :— 

Accordirg toa recent publis statistical (a translation of this 
paper appeared in Nature) account of the yield of the 7,000,000 
acres of French forests which are managed by the State Forest 
Department, the yield in 1892, exclusive of firewood, was 5,300,000 
loads, or abont } load per acre. ‘The imports of timber into 
Britain at this rate require, in round numbers, 12,000,000 acres 
of forest for their production, and only 1'1 per cent. of this timber 
is re-exported from Britain. 

“The French sbare in the British timber imports has risen in 
value from £430,000 in 18¥1, to £950,000 in 1893, being about 
half the total of French timber exports, the quantity of standing 
timber, to supply which amounted to 648,000 loads. France, 
howover, imports on the average 2,892,000 loads, or, deducting 
her exports abont 2 million loads annually is the deficit in 
standing timber, which her forests fail to supply. 
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Britain is now the best timber customer France possesses, 
and in 1893 received from her the following imports —- 


Timber in logs, &e. ‘ £441,200 
Mine-props i £429,600 
Hoop-wood i £59,280 
Cork : £21,560 
Miscellaneous - we £12,360 

Total... a w+ £950,000 


The rato of increase in the mine-props exported from France 
to Britain hus increased most remarkably. Before 1870, this trade 
was quite insignificant, but has steadily increased from £32,060 in 
1870, to £422,600 in 1893, consequent on an increased production 
of coal in Britain from 112,125,000 tons in 1870, to 188,437,000 
tons in 1891. 


Anyone acquainted with the timber trade knows that the 
large increase of its bulk in Britain bas not been accompanied by 
any increase in price, but by a fall of 29 per cent. in 1893. com- 
pared with prices during the period 1867-77, when they reached 
their maximum. ‘he explanation of this fall in the price of 
timber, in spite of an inerease in the quantity imported, is due to 
the great bulk and weight of timber, the price of which from dis 
tant countries, is largely made up by the cost of transport. 


Without considering the great extension of European and 
American Railways since 1870, marine freights have fallen by 50 
per cent. In Britian, according to Sir T. Sutherland, the president 
of the P. and O. Company, there are now more ships than are 
actually ‘required, the British mercantile fieet having increased 
between 1885-1891, from 7,480,000 to 8,279,000 tons. 


These reduced freight-charges enable remote countries to 
compete in the Huropean timber market, and the price of timber is 
consequently reduced, 


As, however, we are deuling with a substance, the demands 
for which are steadily increasing, while the supply is diminishing, 
for private owners are everywhere steadily destroying their forests, 
there can be no doubt of a xpeedy recovery. in the price of timber. 
‘Twenty or thirty years of bad prices are disastrons to individuals, 
but ure nothing in the life of a nation, France may, therefore, be 
confident in the future and continuo to preserve her forests of ak, 
boech, and silver-fir, for the use of future generations, 


As to the industries which use up timber in Britain, besides 
the enormous annual demand for railway sleepers and mining pit~ 
props, there ipa large demand for ‘wood for the construction of 
railway carriages, both for home use and export, £2,240,000 
worth’ of railway carriages having been exported from’ Britain 
between 1489 and 1891. 
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During 1891-1893 more than 1,000,000 tons of shipping 
was constricted, more than the whole French commereiul fleet. 
The interior of these ships consumes large quuntities of timber. 

Between 1882-92, the population of the British Isles has 
increased hy about 3,000,000, and the building of new houses 
employs large quantities of wood. 

Britain has imported annually during 1886-91, £611,200 
worth of staves for barrels and casks, There is not a single indus 
try which does not use more or less wood for the framework of 
its machinery, or as raw material. 

‘The annual exports from Britain are valued at £240,000,000, 
‘and include « great number of fabrics which must be carolully 
packed for sate despatch to all quarters of the world, so that 
packing-cases alone absorb large quantities of wood. 

Under the cirenmstances reported by M, Mélard, Lam cer= 
tainly of opinion that owners of land ansuitable for farming need 


not fear to plant quickly growing timber, while the Crown forests 
of Britain should he made to yield their utmost in valuable oak, 


ash, larch, and other timber suitable to the locality. M. Mélard 
has tnder-estimated the production of an nore of forest in France, 
which he put at 1/5th of a load, and the correct figure } load has 
been substituted. In Britain, at least, one load per acre can be 
produced annually,—(IV. R. Fisher in '* Commerce, 27th March, 
1895.) 
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Babul in Guntur. 


The taluk of Guntur in the Kistna District is as nearly de~ 
void of forest growth as it is possible to be. With the exception 
of half w dozen very nearly denuded small hills there is nothing 
capable of being converted into Forest Reserves except some areas. 
of bubul growing on black cotton soil. 

Six patches of babul were solected originally hy Messrs. 
Boileau and Homfray with tho idea that they would be useful for 
the Southern Mahratta Railway fuel supply,—that railway (ander 
the name of Bellary-Kistna State Railway) ‘being, at the time of 
selection, under construction, 

These six patches were therefore notified for forest reserves, 
and have sities bean settled as follows :— 

Nidamarru Block iA dn, ii, Hi 893 acres, 


Kurngallu 3 we 1,805, 
Gollamudi Fi 194 4, 
Kolakalur Block i, ii 1,356 ,, 
Narakodur Block i, ii, iii 515, 
Tan Block i, ii 1077, 
Total 4,840. acres, . 


The settlement unfortunately has reduced what appeared to 
be six fairly compaet reserves into 12 somewhat multi-angular blocks, 
and this, of course, increases tho expenditure in demarcation and 
upkeep of boundaries, 

the original object for which the Reserves were farmed 
has fallen through, for the Southern Mahratta Railway now uses 
Singareni coul. But there are several cotton ginning mills in 
the neighbourhood, some at Guntur and one at Mangalagiri ; 
and seeing that the Municipalities of Guntur avd Bezvada are 
only 13 and 22 miles from tho furthest points of these six resoryes,. 
and that there are other large villages, (the largest of which is 
Mangalugiri) within the circle, the centre of which is Nambwr, 


v.66 : 
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half way between Guntur and Bozvada,) and the radius is 
the distance to tho farthest point of any of the Reserves, about 
-soven miles, there is no difficulty in disposing of the wood, 

Mz. Alwar Chetty, late District Forest officer of Kistna, 
proposed making a working plan for the wholo of these six Reser 
‘yes, on the simple principle of clean folliug, with a rotation of 20 
‘years for the whole aroa., Tho present District Forest officor made 
‘out this working plan ; but substituted ‘ eoppice under standards’ 
for ‘simple coppice, retaining only 5 to 6 standards . per acre to 
provide larger wood for agricultnral implements. 

The working plan has been sanctioned and has been in opera- 
tion now for two years. The order of felling adopted is that 
given above in the list of Reserves, as the ages of the trees in the ° 
Areas were estimated to vary betwoen 18 years old in Nidamarra 
and 10 years in Lam Reserve, ‘Tho areas of the first two coupes 
were 265 and 228 acres respectively ; coupe 1 being Nidamarru 
Reserve, Block 1 A and B, and coupe 2 being Nidamarra Reserve, 
Blocks UL and ILI, and 100 acres of Kurugallu Reserve divided off 


. by aright of way. 


Tenders were called for for the purchase of the wood stand- 
ing, at so mach a ton (the usual method of purchase in the 
District). ‘The tonnage was determined by means of sample acres 
schosen alternately by the District forest officer and the contractor, 
tho average tonnage per acre was found out from them ; and that 
tonnage, multiplied by the number of acres in the coupe, gave 
the total number of tons to be paid for. 3 

In the first conpe of 265 acres, six sample areas were taken, 
two of five acres ench and four of 2} acres each, or a sample 
of 7} per cent. of the whole. Iii the second coupe, eight sam- 
ple.areas of 2 acres each were taken, or a sample of 8% per 
cent, of the whole, ea 

The first year we obtained a tender of Ra. 2-4-0 per ton for 
wood over 2 in. in diamatar, and a Inmp sam of Rs. 100 for all small 
wood and thorns, also Rg. 100 tor bubul pods, and Rs. 65 for graz~ 
ing ; the second year wo recoived Is, 2-4 per ton for wood over 
2 ia, in diameter, Rs. 0-8-0 per ton for wood under 2 in, in diameter, 
‘As. 10 per 100 yoko louds of thorns (0°89 tons), ie, As. 8-LL 
per ton, and Rs. 486 grazing and minor produce, so the revenue 
derived was nearly Ks. 83700 the first, and Rs. 2,700 the second, 
year; or an average of Rs. 3,200 per annum, 

Babul trees of 4 ft. girth are worth in this taluk about Rs, 3 to 
Rs. 5 each: so, as we have left from 5 to 6 standards, half grown, 
per acre, so that at the second rotation the valne should be inereas- 
ed by, say: . 


5 Trees per acre over 242 acres, @ Re. each = Re. 3,630 per annum, 
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‘The following tablo shows the results :— 


TONS OF 
‘THORNS, 


la 
ji 
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A fow other statistics were collected by the writer when 
measuring up the sample acres of the first coupe. 

A large number of cross sections were examined with a view 
4 compare the number of annual rings with the diamétrie measure- 
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ments, with the following results :— 


Diameter in |Average No. ho. of years} Gieth in | 
fnches. | of annual {Which gives, growth. | inches, 
Rings. : 
2 80 os a Sas Note :-—The 
a 13% a io Tl | sapwood 
ry 140 15 139 | varied from 8 
o 166 ce 20 194 | to ge 
e 180 ae 25 249 | in thickness, 


Another experiment that was undertaken was to find a 
reducing factor. Now in the case of babul it is difficult to take 
measurements breast high as the tree is so very apt to branch near 
its baee ; so it was determined to find a reducing factor for the 
girth measurements taken 6 inches from the ground. 

In the first sample area the sizes of stumps were as follows, 
and the cubic contents shown below them are as if the trees were 
taken as acylinder with the basal measurements as the mean 
measurement. [t was easier when the trees were felled to take the 
diameters rather than the girths, but in calculating the cubic 
contents the diameters have been reduced to girth :— 


(MEARUREMENTS UC §, P. No. 1. 


Diameter of Stumps| gin, 4im, [6 tn} 6 tu. |7 inf 8 in, | 9 im. /10Mn. [12 Mn. [12 in, 
Average helght of | 
tree | 16tt, 10 4t.| 20, | 21 tt, |o0 ft. | 29 fe, | 26 ee. {05 tt. ]26 Ht, | 28 ft, | Total 

No, of stomps in 
BAL NOL 


Guble contents | 20°18 | 71-85 |184.17| go1-c9|240°53 960-27 |166'49|107-09] 26-04 120.01 1007°88 ete 


Now it was found by w series of measurements and weigh: 
ings that an average cubic foot of wood wag 74 lbs., varying 
between 99 Ibs, for a large piece of heartwood and 49 ibs. for a 
piece under 2 inches diameter. 

The weight of the wood if taken above as a cylinder would 
therefore be cad tons=53'10 tons; but the weight as found 
by actual weighing came to— 

Wood over 2” diameter Wood under 2" diameter ‘Thorns 
31:30 + 11:30 + 4406 = 47-06 tons. 
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Therefore the reducing factor is—. 


at08 = 0-88 62 if we tuke it after squaring the 
; quarter girth or 
ae if wo. take itas a moltiplier of 
. Ab 8862=093 the girth, tuken ab6 inches from. 


the gromd, : 


As regards the reproduction from the babul stumps, it was 
fairly good. About 1 out of every three reproduced by coppice 
shoots, in places the reproduction was even better-—1 out of every 
two scala Beads this. thore war shuiherons seedlings every- 
where, in some places so thiek as to form a regular carpet, but 
this was exceptional. The height of the coppice shoots -after a 
felling one year back was from 2 to 5 feet, about 24 feet on the 
average ; alter a felling of two years back they were on the * 
average botween 5 and 6 feet high, 

Jt may be remarked that the area under babul is generally 
submerged for 3 or 4 inonths every year by floods from the Kistna 
River as the Jand lies low ; and one of the chief difficulties to. 
contend with is the short duration of time to ent and remoye  the- 
wood ; for the soil, being black cotton, is extremely heavy if at 


all damp, 
B A. W. LUSHINGTON. 


Tea in the Upper Chindwin. 


‘The following is a list. of the villages of the Uj per Chindwin. 
which export tea seeds, the inhabitants of all being Shans:— 
Kaungkan, ‘lingin, Kawya, Maungkan, Tason, Onbet, Mainwe, 
Tamanthe, Malin. . 

Tradition says that these kins Glearings) were cleared and 

lanted some 200 yeurs ayo, the seed having been brought from 

alaung (Northorn Shan States). No one hus ever heard of wild 
tea in the jungle ; nor have Lever come across wild tea in the 
forests, in'ypite of havingy always kept a very sharp look out for 
it, and it is my opinion that the tea plant is not wild, at any. rate 
west of the Irrawaddy oy the way, wild cinnamon [0. Zeylani 
eum] has been found -by me fairly cofimon in the evergreen 
forests of the Uyu). * 

The gardens were originally planted for the sake of the leaves, 
that is, to muke letpet, the so-called pickled tea of Burma, How- 
ever, some 20 years ngo there arose a demand for the seed, at rst 
intermittent, but since British ovenpation steady, and this has 
now become the main source of income to the owners, though the 
pickled tea is still collected and made as of old. 

The first thing to be done in planting a letpet-kin is to find 
the right kind of soil, what is_known ax myeni, literally red earth, 
In this soil the tea-tree flourishes to perfection ; the look of this 
eurth is very characteristic, being a light red or buft-coloured fri- 
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"able Iéam, which occurs in patches, and wherever these patches of 


red earth are found on the banks of the Chindwin there villages 
have been built’and ten planted. The jungle ‘being cleared of all 
brushwood and undergrowth, 8 or 4 seeds are dibbled into holes, 
the holes being either “2 or 4 cubits apart. The object of dibbl- 
sing in more than one seed is to guard -dgainst blanks ; however, 
all the seeds that germinate are allowed to grow. After tha plants 
-come up all the tending the gardens receive is periodical clearing , 
-of grass, small plants, weeds, and brashwood ; the ground is never 
hoed, nor are the plants. pruhed, except when the ravages of a 
rasite known as chibaung* have become éo extensive as to kill 
@ portions above ground, the dead tops are then hacked down 
with the ordinary Burmese dama, the plant at once throwing up 
stool shoots or root-suckers which in three years take the place of 
the old cut down plant. The small plants become large enough to 
give acrop of leaves in 8 yoars if the én is kept free of jungle, 


bat not till 5 years if the garden is dirty. Seed is horne when 


the plants are’8 years old, but they. do not coma into full bearing 
till 15 years of age, the normal. existence of a tree being 40 to 
50 years if not attacked by the parasite mentioned above. Some 
trea last, longor than this, "bat old trees do not bear such good 
crops of seeds or leaves as middle-aged onos, being usually 
vstaghoaded, and are generally cut down, their places being taken « 
by vigorous shoots thrown up by the stools, some stools as large 
as 8 feat in-girth being.seen. A light shade is beneficial to the 
plants and lessens the labour of keeping the gardens clean, -as the 
shade kills out, the rank grasses euch as thekke, &e., which spring 
up if there is no shade." Heavy rains are not good for the seed 
-erop, as the seed drops off without ripening ; however, if the seed- 
crop is poor the loaf-crop is usually good and vice versd, : 
Each house owns from one to three kins, the various proper 


| tios. being bounded by rough enctus hedges, 


As already stated there are two kinds of crops—the lenf- 
-erop and the seed-crop, (a) The leaf-trop.—The trees flush three 
times a year in—(1) Tagu to Kason (Aprit—May) ; (2) Wazo 
to Waganng (July—Augast); and (3) Towthalin to Thadingyut 
(September —Oetober), Of these three flushes the first gives the 
sbest leaf and brings the’ highest prices, The method of pluckin, 
{s to pluck the whole shoot except ono leaf’ which is left, ‘Thus 
there are three leaves in a shoot the shoot is nipped off just below 
the second leaf. Each owher then takes his crop of leaves and 
throws it into an iron cauldrént, full of boiling water ; it is left 
in this water till the leaves turn a yellow colour ; the water is 
then thrown away and the leaves rolled by hand on mats; it is 
then ready to be sold to traders, who take it away either packed 
in bamboo crates or inthe internode of the myetsangye bamboo 
SC a RC a AR a A 

* Loranthus Se, : i 


+ The ordinary Dé of Burns, exactly the same as that which catch boilers 
‘use for ontch boiling, 


fal THA IN THR UPPER CHINDWIN. ©” "258 
{Dendrocalamus Hamiltonii). If one wanted to keep this tea it 
must either be kept buried in the ground, or the crates and bamboos 
must be kept in water. Kawya village, which has the largest 

* extent of kins, makes on the average 20,000 vias of letpet annually. 
The pried at the sillege for the produce of the first flush is usually 
Ra. 16 per 100 viss, tor the other and Jater flushes Re. 12-8-D 
per 100 viss. 

. ‘The seed-crop ripens in October and November ; itis then cols 
“lected, dried in the sun, and sold to Burmese traders, who come up 
for it. The trader shoots the seed into the bottom of his boat, "the 
bottom being roughly lined with mats, and then takes it down to- 
Kettha or ‘Tonhe 3 where he sells it to the native agents of “ten- 
seed chiefs.” : : F 
The-price’ of the tea seed on the garden varies from Rs. 3 to 

"Re. 10 per basket, but to understand the method of buying the seed 
one must bear in mind that the trader, always a Burman, comes up 
in January or February to bargain for the seed crop of the follow- 
ing November. If possiblé, the trader makes a contract that the 
owner will'sell him all the produce of tho garden for a fixed sum 
per basket. ‘Thus in January 1894 the Maungkan villagers con- 
tracted to sell all their seed at.Rs. 5a basket, The trader thon 
advances on the.condition that, if the villagers cannot pay him 
back in tonssoed, they must pay him 100 per cont, on his monéy. 
If the trader cannot get a contract for the whole crop he always 

_ manages to make advances for a certain proportion of the crop on 
the samo condition, Thus, this your, all the villagers of Kaw 
have had advances on the condition that they pay back next No 

vember (in goed), each basket to be counted. te its, 3, Any left 
after the villagers have paid back their advances usually brings 
double the contract price. The trader then hires boats and takes the, 
seed to Kettha or ‘Tonhe, the rate of boat hire being from 2 annas 

“to 4 annas per basket according to distance to Kettha. He, will 

sell to agents of the tea planter for an average of Rs. 17 per ” 
maung (a maung—~1 basket 10 pyis or 28 pyia), ‘This is procti« 
cally the end of the business as far og Burma is concerned, as 
from hero it is carried by Chin or Manipuri coolies in baskets, 
Scotch fish-wife fashion, to Manipur, No tax is collected or any 
transit dues exacted anywhere along the route. The Chins are 
said to carry a load of one ‘basket and a quarter, the average 
weight of ono basket being 14 viss, and get Hs-5 to Rs. 6 for the 
journey. The 

It will bo seen that as in most trades the middlemen are the 
best, off and absorb most of the profit. The Burman trader makes, - 
even if he does not go in forthe advance system, over cent. per 
gent, and of course his profits are doubled if he does. No 
Thaungdut coolies or men in any way are interested in the trade, 
the development of which is solely due to .the Bengalis and 
Burmans, 1 believe Messrs. The Bombay Burmia Trading Com- 


pany are experimenting as to the feasibility of sending seed to 
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Assam via Calentta ; of course if they succeed that will settle all 
matters of transit dues both for Thaungdut and Manipur. I see 
no reason why the Bombay Burma should not succeed as no care 
to prevent shaking, the effects of damp. or ofheat, is taken, any 
way prior to the seed reaching Manipur, by the present method 
which seems to be wy unscientific as possible, and yet the tea-seed 
has, as is well-known, a first class reputation in Assam for ger- 
tninating properties. The tea-seed experimented with, however, I 
would recommend being bought at any cost in November ; the 
best. way, of course, would be to advance money on the follow- 
ing soason’s crop, this eystem being the custom; or else only the 
Jeavings and old seeds which have been lying about can be got, 
which naturally would not have the same germinating power as 
fresh ripe seed. : 
From what I saw of the gardens they were wonderfully 
healthy considering the little care taken with them, as, with the 
exception of the parasite referred to, the trees all seemed clean, 
vigorous, and full of leaf, I should say tea-planting with 
European methods would bea great success if only. the labour 


. question could be successfully dealt with, That once-settled, all a 


Panter who proposed planting in the Chindwin would have to do 
vould be to prospect for red earth, and from my own -experience 
of the forests Iam sure I have come across several tracts of 
similar earth to that on which the tea is grown, 

There aro two other points to he touched on, viz, a’ “maung” 
woight is spoken of above; this [ am pretty sure.is only a corrup- 
tion, or rather the Burmese pronunciation of the word maund. I was 
informed that a “Maung” weighed about 22% viss (viss=3'68 lbs.) 


“and that would bring the “Maung” to about 80 lbs, ie, the 


Bazanr mand of India. : 
Qndly, I betieve some people still doubt that “Letpet” the 
pickled toa of Burmg is made from C. Theifera; the plant in the 
Chindwin and Katha is undoubtedly C. Theifera, and is not 
Eloedendron; and it seems absurd that such a, point should need 
proof, considering most of the gardens in Assam have had all 
their extensions for some years planted with plants grown from 
Chindwin seed, Besides this Mr. Oliver sent specimens in 1892 to. 
Caleutta which were identified as C. Theifera. 7 


C, W. A. BRUCE, 


Div, Forest Officer, Upper Ohindvwin., 
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Good and bad Turpentine. 


We reprint the following ‘extract :-—-“ India is rich in trees 
that might be made to yield turpentine and resin—and imports 
‘turpentine from America, On its way out eid England it is 
“largely doctered with kerotine, naphtha ‘and benzoine, When 
‘it gets to India it is further improved upon in the bazar, and 
‘now that the traits of the pure article have been so long unknown, 
‘a trade organ says :—‘Tf on occasions really genuine turpentine 
‘is offered for sale, buyers fight shy of it on the idea that such an 
+ nnwonted matorial must be bad.”—-(Zndian Engineering). 

This was what would seem to bave happened to the turpen- 
tine manufactured in Dehra Dun. Samples sent to Calcutta were 
examined and very doubifully reported on; and it seemed as if 
the Merchants fought shy of it as it was too pure, Their doing 
so did not matter much, as the demand in Uppor India so far 
exceeds considerably the supply that can be obtained until better 


- commnnications have been established with the Upper Tons 
forests, 


“Management of ‘Minor Forests’ in Madras. 


The following extract is from the Report of an interview 
which a representative of ‘Commerce ’ had with Mr. C, Krishna 
Monon, the Lecturer on Agriculture at the Sydapet College, 
Madras, who was in England on lenve during the winter. 

We have always been of opinion that ‘ village forests,” such as 
the Forest Aets provide for, might be more largely established 
than they are,‘and that ethape by degrees the responsibility of 
management might ieach the villager the necessity for husband- 
ing forest resources better than many orders of Goverament :— 

“ Havg you anything further to propose ?” 

« Yes, eortain proposals dealing with the forests, Not that 
«I want to gay a single word against the Forest Department. It 
‘has done an immense amount of good. But there are certain points 
¢in which a revival of the old communal) spirit might enable the 
‘villagers to look after their own requirements in the matter of 
‘fuel and fodder reserves.” 

“T ghall be glad, Mr. Menon, of some particulars.” 

“You shall have them with pleasure.- We are only concern- 
‘ed with minor forests and pastare lands, Minor forests are 
‘soareely forests in the tine sense, but they grow plenty of inferior 
* troes, usefal for fuel and for ordinary farm tools. A great dan- 
‘ ger to Indian agriculture lies in the Searcity of fuel. Cattle dung 
is ased for fuel, and thus there is a lack of manure. Now I think. 


ENGLISH TIMBER SUPPLY, 280 


‘the Board, whose formation I have been advocating, should have- 
«charge of such forests, and look after the interests of the people 
«of the villagos, and see that they have a proper supply of wood 
‘fuel. As regards the pastare lands, the Government of India 
‘have already declared that * it will gonerally be possible to lease 
“or otherwise manage the unoccupied lands of villages through the 
‘agency of the community.” Nothing more can be wanted than 
‘that the responsible officers shall carry oat the instructions of the- 


* Government.” 


English Timber Supply. 


Mr. A. D, Webster’s letter, dated February 27th, drawing 

attention to the present low prices of forest produce has not yet 

~ been answered in The Daily Chronicle, but Mr. Webster has repeat 
ed his advice to landowners not to plant, in 9 recent number of the 
‘Timber Trades Journal, and it therefore seems necessary that 
something should be said on the other side of the question. ‘The 
fall iu prices is felt everywhere, an: is chiefly due to the cheapen= 
ing of transport, notably by sea, and the consequent opening out: , 
of remote forests to the timber trade, of which the British Isles aro 
the centre, and regulate prices throughout the world, 

All countries, except perhaps Germany and Scandinavia, 
either produce insufficient tiinber for their own requirements, in 
spite of their excellent system of forestry, as in France, or as in 

forth Amorica and Russia are wasting their forest resources on a 
gigantic scalo and-without any care for the future. Our annual 
imports of timber of about 6,000,000 loads, of 50 cubic feet each, 
the produce of as many acres, is steadily increasing, and imports of 
timber are increasing in France and other countries insu! ciently 
stocked with forests, : 

In spite, theroford, of the present fall in prices, which is only 
due to temporary causes, we have to deal with an fncréasing cou- 
sumption and decreasing production of an article which it takes 
scores of yoarsto mature. Anyone planting at present ‘cannot hope 
for any return, excopt trom thinnings and underwood, for the next 
thirty to sialy years, aud proseut prives of limber have nothing Lo: 
do with those which will then rule the market. Unless former 
generations had planted or protected their forests, where would our 

resent supply of timber be, and, what will our descendants do un- 

less wo plant? The pricés of timber during 1894, as given by the 
Timber Trades Journal, were as follows :— : 


Per cubic foot. Per cubic foot. 
Oak ... 64, to 28, 6d. | Beech... 4d. to Ls, 4d. 
Ash ... 8d. to 28. 6d. | Elm 6d. to 2s. Od. 
Sycamore GU. to 3s..0d. | Tarch 4. 6d, to 18, 6d. 
~ Spanish Chest- Scotch Pine 14d. to's, 9d. 


out... 8d, to 1s, 6d. 
78 . 
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“The gzeat variations in the price of timber at different places 
Atbroughout Great Britain ace due te differences in quality and in 
cal, demand, and in many cases to the high inland railway rates, 
-whilst foreign timber, sent at reduced rates, direct from a port to the 
‘place of consumption is unduly favoured. ‘Mature oak, ash, syea- 
more, Spanish chestnut, and larch’ are everywhere in demand 
Jocally; as in the Chiltorn Hills, and the same applies to eln. The 
low prices quoted for Scotch pine are due to the market being 
temporarily glutted by tho millions of trees which have been blown 
-down in Scotland. This wholesale destruction ‘of the Highland - 
forests is admitted by the Scotch Arboricultural Society’ to be. due 
to a disregard of sylvicultural rules in planting and ‘felling. and 
their annual excursion this year is to Germany, where the Seotch 
foresters hope to study the proper system of protecting their forests 

+ -against gales, ‘ 

‘Another reason for bad prices of home as compared with 
foreign-timber is that much of it is grown for ornament, game 
‘preserves, shelter, and not for economic purposes ; being of inferior 
-quality, it cannot possibly compete with the fine picked timber 
‘which is sent us from abroad. Until our woods are rationally 

“imanaged, they canno} be remunerative, one of our chief defects 
‘being the absence of a steady annual supply from each forest which 
would enabla merchants ta make proper arrangements for convar= 
sion and transport, 

To show that, in spite of low timber prices, which’ are, how- 
-ever, better in the British Isles than in any other country, forests 
can still be made to pay their way, I give the following average 
-results of the last ten years for three Crown forests, the figures 
having been kindly supplied to me by Mr, E. Stafford-Howard, the 
Commissioner of Woods and Forests :— 


Rveciaro | Aver rc | Net Revenue, 


Annual Annuol — 
Reseipte, (Expenses. Total, ire ‘Acta, 


i 
£ | £ 


{Esa of 
‘Ouk standards mostly self-sown 
over ath, hazel (a acres, 
849) and other coppi 88) 438 443 
Bazuenonowes Woop — 
Oak standards probably planted a 
1930.5 (area in acres, 490). Une 5 


der wood of no value, 789 253 536 pin 
‘Sazory Woop— 

Oak stendarde probably planted 

1832-46 (area in-norés, 1,260). 

Underwood, sah, and ‘harel of < 

little value, ‘ 1,730- i 678.) 1,852 | 016 8 


ee ee ae ee! 
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All conceivable charges, such as local rates, receivers” commis- 
“sion, erection of cottages, &c., have heen included in the expenses, 
and the oak-bark in the Esher wood, a3 well as the lop and top, is 
given to the purchaser of the standards, so that the present low 
yalue of oak-bark has not affected receipts materially. 

Some of the best beech-woods in the Chiltern Hills yield a net 
profit per acre of £1 25. 6U,, after paying rates, taxes, and all other 
expenses, It is everywhere admithed thet larch plantations pay 
well, provided they escape disease ; so do those of Spanish chostnut 
and ash. The owner of the Welsh fifty-six-year-old larch planta~ 
tions, which were recently sold at £90 an acre, has replanted his 
Jand, 

‘The above facts tend to show that neither the State uor pri- 
vate landowners who own waste lands are justified in leaving them 
unplanted, provided the work is intelligently done, Future gener- 
ations will certainly ‘require timber for railway sleepers and 

.tarringes, for honse, ship, and boat building ; for barrels, casks, 
and packing-cases ; for muchinery-frames, carts, and furniture ; 
as well as underwood for hurdles, hop-poles, clothes and orchard 


props, broom, bean aud pea sticks, &e—I am, e., 
W. B. FISHER —/n ° Daily Chronicle! 


The Preservation of Timber, 


There is about to be introduced into this country a process of 
preserving timber which has been for some years in operation in 
the United States, the detaiis of which have been worked ont by 
‘Colonel Haskin. Ordinarily the treatment of timber, to obviate 
decay, consists in the application, after being dried, of some 
antisaptic—chloride of zinc, sulphate of copper, bichloride of 
moreury, and, much more extensively, creosote. But Colonel Haskin 
believes that the timber in its green state has in itself the proper: 
ties essential to preservation, and the process associated with his 
nme is designed to utilise those properties, Tho wood in its 
green state is placed in a large air-tight vessel, amd is there sub- 
jected to an air pressnre, ¥arying according to the timber, from 
150 1b, to 200 Ib. to the square inch ; and this air is dried first, 
and heated by passing through pipes over a stove, the ultimate 
temperature being from 200 deg. to 450 deg. Fuhr. according to 
the uatare of the wood. ‘The effect is said to be a chemical change 
ii those compounds~—albuminous, glutinous, resinous, or oleagi« 
nous—which constitute the sap of the tree, so that the fluid matter 
becomes insoluble, and coagulated in the pores, preventing’ de- 
composition, his result is attained ta about eight hours’ ‘treat- 
ment for, say, a mahogany log 12 in. thick, the time varying with 
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the thickness, The process has thus the merit at least of” great 
rapidity, but time alone is tho arbitor of ite preserving qualities, 
Several specimens are being exhibited at the company's office, 2 
Dean’s-yard, Westminister, and they seem homogenoous, while 
some polished slabs, particularly of pitch pine, gam in the rich- 
ness of grain, due to the fact that the resinous compounds are 
present in all their natural richness, although, of course, prevent- 
ed from exuding by reason of the process to which they are sub-- 
jected, and which is not unlike roasting, or rather boiling an egg. 
‘America Cup in‘ Engineering? 
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Notes on Changa Manga. 


The extensive sissoo plantation of. Changa Manga must be 
known by reputation; at least, to many readers of thé Forester, 
though: the subject has not often been mentioned in the pages of 
this. joufnal ; and, it is believed, that a few notes, taken from obser- 
vations made dnring the last few years and bronght up to date, 
may prove of general interest. 

Ghanga Manga is situoted in tho Chuniun’ tabsil of the 
Lahore district, 44 miles by rail south-west of the capital of the 
Punjab, Thg scarcity of fuel led to the formation of the plantation 
‘on the borders of the Bari Doab Canal, and by about 1877 the 
whole had been planted up chiefly with sissdo. At the presont 
day, the plantation contains nearly 10,000 acres, of which 8,400 
acres are wooded, 

For many years the irrigation was unsatisfactory., partly 
owing to scarcity of water, which could only be granted when not 
required by the,zemindars, but also partly owing to the irrigation 
channels not having been laid out in the most advantageons "man- 
ner, so that itis highly probable that some compartments received 
water irregularly. This has, however, now been remedied, and it 
is possible to irrigate the whole plantation once, and half of it a 
second time every year. The appearance of the crop in 1895 -proves 
that thefirrigation is much more compléte than it was—there is a 
much healthier look about it. 

. Coppicing’ began in 1880-81, and it has been continued ever 
since ; and in 1895-96 the last remains ‘of the seedling forest 
will be coppiced, so that in 1896-97, the second rotation will 
commoenea, and the compartment first coppiced will be taken in 
hand again. The crop in these compartments will then be about 
15 years old on an average, and if will be exceedingly interesting 
to ascertain the outturn per acre, and the mean annual incre- 
ment, and compare it with the figures yielded by tho seedling 
- forest. My own impression is that neither the ontturn per acre - 
nor the increment will be as high as those given by tho original * 
plantation. : : 


rae 


. Copt. | Area.' Age. | Fellings. 
\ ta 
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Mulberry has in many’ compartments come in, and completely 
suppressed .and killed out. the sissoo stool shoots, and the futire 
erop in Changa Manga, after the second rotation has passed, will 
probably bo pure fnutberry. [é remains to be seen whether at 
the age of 15° or 18 years this species will yield as much as 
sigsoo, but from its manner of growth and general appearance 
this seems extremely doubtful. Though at first in the coppice . 
mulberry grows faster than sissoo, yet the Intter species catches 
it up at'the age of 16 yeara, and has a better bole. : 

An attempt has been made ta ‘indicate the height growth of 
the two trees from the mean of four years’ measurements, bat 
owing to differences in the soil of ‘various compartments, and prob- 
ably to defective irrigation, the result. is nots satisfactory as *it 
might be. Still it is better than nothing. [See diagram. ] 

‘Tho statement on thy next page exhibits the result of the fellings 
made since 1882-83, after which year the records have been care- 
fally kept, and may be regarded “as reliable and accurate as any 
such statistics can bo in the present state of Indian forestry. The 
outturn in solid cubic feet has been calculated, according to the 
reducing factors adopted in the working plan, and the table shows 
that at an age of 16 years the meah anmial increment per acre 
is at a maximum, je outturn is here taken as the saleable pro-, 
dnetion, only leaving out of account unsaleable brushwood which’ 


. is burnt on the aren, and whatever is lost in cutting, This agrees 


with what was written in the working plan (para. 64) as fur a3 the 
ago is concerned; but tho mean annual increment isithere estimated 
at 100 “solid cubic feet, whereas the figures before us’show only 
83 cxf, Ibis, however, admitted in the “Revised Proposals of . 
1889” that the yield of the older crops had been over-estimated, 
and it was believed that the yield of the younger crops had been 
under-estimated, and that a lower rotation would be better, 

Asan examplé of the hast individnal compartments the fol- 
lowing may be tuken :— 


Thinnings| Standards | Total, | Per | Per. 


sore. | ann. 


ran | ital 260.239 | 1,730; 96 


aw Tic de 
75 [150-4 180 |, 167,561 
23,513 | 9,824 ; 104,286 1,640] 99 


_ 78 | 688-165) 65,040 
————. 
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So at an age of 164 years the best compartment shows a mean © 
antival increment very nearly equal to that estimated in the work- 
ing plan, This is a remarkable result, and certainly indicates the 
great care with which the working plan was ‘drawn up. It is 
quite probable that a well-stocked compartment éf sissoo on good’ 
soil and regularly irrigat&d would in Changa Manga yield 100 
solid cubic feet per acre per annum at the age of 16 years, when 
raised from seed. But it is doubtful whether either sissoo or 
amulberry coppice will yield as much—this must be. left for the 
future to decide, ; F 4 » 

‘The comparative height and girth of coppice shoots of sisso0 
and mulberry at various ages ure given in the following table :— 


Age Stss00. 
years,| Height, - 
feet. q 
1 72 z ¥ 
2 10°8 137 a8 
3 147 166 60 
4 ADS 19% |] - 89 
5 19°38 226 17 
6 215 26 2 122 
7 239 24°38 12°7 
8 277 299 166 3 
ie 27-0 = *. * Sutficient. 
10 328 361 26° measurements 
lL B31 32-8 |* 221 | of this age not 
12 33-7 + 361 293 | available. 
18 BTS 872 33-4 
14 398 422 32° io : 
15 374 BT 30° Only 10 acres 


of this sige 


It need not be a matter of surprise that discrepancies should 
appear in a table such as the above, Certain compartments which 
have suffered from insufficient irrigation, or a bail stbsoil, affect 
the figures ; they are the best that can be given under the cir- 
cumstances, and they are taken from a. serie’ of measarements 
mada by the Forest School Students during the years 1892, 1893, 
1894 and 1895. “ 
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- Tapioca cultivation in Travancore. 


Intioduced by the Portuguese in. their oarly settloment at 
Goa, ahout the commencement of the sixteenth century, the Bitter 
Cassava or Manioe, familiarly known as the Tapioca, has been cul- 
tivated on the west coust ever since. But nowhere, pevhaps, on hat 
undulating, palm-fringed seaboard has it thriven'so well as within 


* the flowery dominions of His Highness the Maharaja of ‘Travan- 


core, where the soil and climate are variable and equable enough to 
suit it as well as many another tropical South American. species 
like itself. With an abundant rainfall, a gorgeous and inyigoral- 
ing sunshine and a perennial dew, everzreen species, indigenous 
and introduced, many and varied, live and thrive. Under those con 
ditions, that a hardy Euphorbia like the Tapioca, indifferent to soit 
and unmindfal of all but extremes of climate, should, when 
brought undor even the rude cultivation of the Mulayalee peasan- 
ty, cover extensive areas of both hill and dalo, must’ pass without 
exception. se 

‘owards the middle of October or the beginning of Novem- 
ber whon the north-east monuoon is usually’ at its.height, suitable 
areas, often several acres in extent, are selected for cultivation, 
The soil being then soft, moist and easily worked, is either deeply 
hoed or ploughed over, and the surface laid ont in. mounds. or 
latforms each from two to three feet square, and about a foot 
high. Sometimes chrovlar or reciangular ‘patches, yard" ta 
diameter, are prepared. ‘The platforms and patches are, ‘mm some 
localities, dressed with ashes, leaves or cattle-droppings, but 
they are, especially in free, loamy soils; usually let alone, A 
sufficient number of stems for stocking the aren are selected from 
the previous yenr’s growth, which is either still standing or but 
recently removed. “Each stem is cut up into several little bits 
varying from six to eight inches in iength, cure. being taken to, 
in so doing, secure for the plantation only’ the lower and more 
mature portions of the stems. Should there be too much rain, the 
cuttings are kept undor cover until a favourable break in the wen- 
thor ocenrs ; for, if put out in watergorged soil, they ara. liable to 
decay. [tis also for this reason ‘that us far ne ossible, the 
Malayalee selects a well-drained locality—usually a hill-side, But 
if it be only showery weather and the area well-drained, tho cnt 
tings are put into the beds directly they are prepared, A bed or 


"patch is considered fully stocked if it hold two or three cuttings 


which are put down each at a slant of abont 60 degrees and, ‘buried 
in the soil for nearly two-thirds of their length. Varying from ten 
days to a fortnight of thoir being put out, the cuttings strike root, 
and the young shoots come up vigorously in light-groon tufts of 
prey palmate leaves, It is interesting to note that the earliest 
eaves aro usually small, and either three or five-lobed, but these are 
soon supplanted by larger and seyen-lobed ones arranged, on the 

76 . 
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stems in u close alternate phyllotaxis. _ While tho leaves are 
emerging in ali directions over the gridually elongating wand-like 
stem, the numerous roats, white arid thread-like, radiate from its 
base into the cultivated area around. In a month-or two after 
the cuttings are put out, the lateral development of their roots: be- 
gins, and, in-another eight or ten.months they will, in average 
soil and under ordinary cultivations, have sufficiently developed to 
be dug up for use. But, as a rule, the roots are allowed to remain 
in tho soil for two more months, in order that the cultivator may, by . 
falling in with the ensuing wet season, secure for the future crop 
- the best results, The rotation of the crops is thus maintained in an 
uninterrupted annual cycle fixed hy the monsoon rains, But should 
the rnins be late and the niarket favourable, the Tapioca is dag up 
‘as soon a3 it matures, and, as this would be towards the end ofthe 
hot seagon, the new plantation is started at once; but copiously 
watered once every three or four days until the rains aro fairly on. 
It is said that, so far from interfering with the normal growth and 
development of the Tapioca, this hot-weathér cultivation yields 
goad. enough results to quite repay the extra labour. it entails, 
‘ndeed, the:scarcity of water towards the close of the hot-weather 
alone prevents thé practice being’ more largely adopted. Again, 
a peculiar raco of the Tapiova, which is cultivated hore, yields two 
crops in the year ; the first of these is, at the end of six months, 
harvested in March—one of the hottest months of ihe year, Ax 
the stems cannot be kept for any length of time without drying, 
the plantation of the ensuing season is started forthwith, the cut- 
tings being watered until the‘April showers begin, after whieh the 
young plants are left to themselves. The hot weather, though , 
short, is sometimes, and especially of late, very oppressive ; but 
the plants rarely fail except in extremely stony ér sandy soils, and 
it iy the experience of the Malayalee that the roots produecd by 
these hot-wenther. plants are more wholesome and delicious than 
thoxw yielded by the previous cool-weather-ones 
"The yield of Tapioca varies with the goil, the amount of care 
bestowe on its cultivation, the nature and quantity of the manure 
used, the rainfall and the patticular race or variety cultivated. 
Although it grows on almost any soil—from stony laterite through 
gravel to sund and even clay,—-it thrives best ‘on a well-drained 
soft, sandy loam with an admixture of humus. Stony soil inter- 
-feres with both quantity and kind, gravel tonds to contort the 
roots often to such a degree as: to unfavourably. influence their 
appearance and market value while clayey soils, always cold, 
prevent their developing to normal dimensions, Again, the larger 
the quantity of manure used, the better the yield and. the more 
farinaceous the roots. Ashes or ashes and leaves give the best 
results, while cow-dung or other cattle-droppings frequently only 
injariously affect the quality, though they improve the quantity, 
of the roots of the more nauseous, varieties, ; ; 
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A woll-grown healthy root is gonerally about 2 ft. long, 
B inches in diameter and botwoon 6 and 8 pounds in weight, It ig 
generally a little thicker at the attached end, and tapers. gradual 

to a more or Jess fine point at the free-end. The usual colour 
of the thin onter skin of the root is a pale brown, a stont, tough 
white sheath of.nner skin closely investing the delicate substance 
of the rootitself. On breaking ‘across it, this brittle substatica, 
turgescent with: milky farina, is seen to intimately adhere to and ° 
-lie around ‘a compact vein of ‘dense, fibrous tissue. that runs | 
through the contre of the root for its entire length. This vein is - 
probably the original thread-like fibre around which the fhrinaceous - 
substance is subsequently developed, The root contains the great 
est quantity of farinaceous material in from ten to fifteen months 
after the cuttings are put out, but if allowed to remain in the soil’ 
after that time, it soon grows woody, and ere long detetiorates 
into sof, spongy mada, the tough’ fibrous core ak the centro 
being replaced by a narrow canal containing» pulpy, decaying fluid 
of grey cellular matter. It is also interesting that, under ordinary * 
conditions, the Tapioca root seldom bifuredtes or divides in any 
way, and that even root fibres are few and far between? so that, 
absorption of the requisite substances from the soil takes place 
chiefly through the epitheliam of the root itself. - 

. The cultivation of the Tapioca by the hill-men of Travancore 
is even rnder than that pursued by their mors enlightened breth-- 
ren “of the low-country. very year, towards the close of 
the hot season, extensive patches of forest are cnt down anid 
burnt ; and, as soon as the monsoon rains have desconded different 
kinds of paddy, ragi, maize and Indian cora, chilies, dal and 
other seeds and cereals are sown broadeast_and hoed into the soil, 
Tapioca sticks, too, are put down here and there over the area, and 
what with the wood-ashes, the humic accumulations of years‘and 
tho grateful showers, a motley assemblage of plants soon covers 
the ‘clearing. Each grain is harvested as it-matures and, in 
dus season, the Tapioos, too, is pulled up. Directly t ey are 
taken up the roots are washed, pealed, and eut-up into little 
irregular pieces which are strewn over mats made of the large 
Efta reed (Beesha Travancorica) or, what is more usual, pon 

* the: bare out-crops of sheot-rock so common on the higher hills ; 

and the sun soon hardens them into the flinty, white chips fami. 

liavly known as Kani marachini (“the Hill-man’s woody potato”). 

As arule, the hill-men cultivate just enongh grain and Tapioca 

to moet their requirements for six months of the year, pre- 

cariously subsisting. for the remaining months ‘on wild 

+ yams, bulbs and roots. The more forward among them, however, 

+ who shrink less from their cultured congeners of ihe low-coun- 

try frequently barter some of their produce in exchange for salt, 

knives, cloths and other necessaries and luxuries ef life. When 
this is done, it is that their excellent Tapioca Ands its way to us, 
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This hill-sapioca is much prized by the poorer inhabitants’ of the 


 ontlying towns nnd villages, becanso it is believed that the varie- 


ties cultivated by the hill-men are generally harmless and that, for 
the rest, any nauseous or bitter principle that may remain is 
efficiently romoveddy the thorough drying which the roots undergo. 
Tho variona processes adopted for removing tho polsonons* 
ringiple of the root, which is now admitted to be soma form of ° 
Hiydreeyanic acid, are interesting, Certain varieties which under 
the name of the Aviais or Boilables are considered harmless, are 
eaten plain, or made into curry aftor a single boiling. They are also 


* frequently roasted and eaten with Gish curry, The more poisonous 


kinds are boiled several times, the water being strained off after each 
boiling. When this process is adopted, the root, after each hoil- 
ing, is tasted: should it tasto sweet, it is boiled again, and this-is 
repegted nntil the peculiar eweetish flavonr disappears. An extreme~ 
Ty nansoous variety known asthe 4*white Tapioca” has to be boiled 
at least seven times before it hecomes fit for food! Again, the roots 


-of certain other varieties are ent up transversely into thin circular 


or oval slices, which are dried and then boiled. Frequently, the slices 
are boiled several times and then dried. But when so constantly 
boilol, the Tapioca, on coming to be cooked, is tough and insipid 
to the taste and certainly less nourishing, Should the bitter kinds 
be insufficiently boiled before they are ased, violent vomiting, at 
tended with severe pain over the region of the throat and stomach 
ensues, the victim grows drowsy and general prostration and col- 
lapse soon follow.” ‘The same symptoms aro produced by drinking 
the water in which the roots are boiled. hen eaten with sugar, 
jaggery or molasses, the nausea is very pronounced, and the coma- 
tose condition sets in sooner ; on the other hand, cocoanut, covoa- 
put-oil, curds and tamarind juices ‘act as vigorous and grateful 
antidotes, while, a solution of assafwtida in water is given to goats 
and othor éattle that are frequently poisoned by eating the leaves * 
of th: more nauseous varieties. 4 

Under tho local names of Marachini (woody potato) oc Kappa 


- Kelangu (ship potato), about seventeen common!y-recognizod varie~ 


ties of the Tapioca are cultivated in Travancore, But these are 
evidently only races descended from a few distinct varieties and 
differentiated through long and peculiar forms of cultivation, not « 
to speak of the powerful influences of soil and climate, 
Those races, pfoportionate to the bitter priuiciple they contain, 
may be conveniently brought under one or other of two heads—the * 
Avians or Boilables and the Maravans or Dark races. For pur- 
potes of study, the following classification bas, accordingly, been 
found useful.— é is 

I~The Avians or Easily boilable kinds, characterized by little 
bitter principle, * 
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(a) Pacha avian, (green boilable)—Leaf-stalks pink along their 

ris upper surfaces, but greon beneath, and at their origin 

with the blade and insertion at the stem ; stems 2 inches 
in diameter, light grean, avarago height 12 fast ; flowers 
rare ; roots pale red, large ; average weight 15 Ibs. each, 

..t. . mature after one year. 7 

(B) Cheenes Avian, (Potato boilable)—Lenf-stalks and stenis pale 
yellow ; stems delicate, usual height 5 foet ; flowers after 
one year ; roots white and, like the Zpomea Batatas 
(sweet potato), mature in six months after tho enttings 
are put out, they start in delicate strands from the base 
of the stem, and develope a few inches beyond it; average 
weight 10 Ibs each. This is also called Vellary avian - 

: (white boilable), : 
(0) Chovalay Avian, (Red boilablé)—Leaf-stalks and stems light- 
red; flowers common ; roots small, light red, firmly at- 
tached to the stoms, mature in one year, average weight 
10 Ibs each. 

-" d) Curry avian, (the curry boilable).—Leaf-stalks and stems pale 
‘pink ; delicate plants, nsual height 4 fet; flowers com- 
mon ; roots light-red, large, average weight 12 lbs, each ; 

é mature after one year, mealy and wholesome, 
(2) Chand Avian (the cow-dung boilable)--So called from the 
“manure usually used in its cultivation, - Leafstalks palé 
but red at extremities ; Stems red, usual height 8 fect, 
roots few, substance of root arranged in two zones—the 
outer firm and farinaceous, the inner soft, pulpy and 
unfit for food ; averago weight 8 Ibs. each. ” me 
(f)Ohenkomban (the red-stemmed) a varicty resembling the Ohee- 
nee avian, but wih the Teafvstalss and stems a bright 


. 


scarlet. 

(g) Neduvengauden (the Nedavengaud Tapioca)—So called from the 
district of that name in Travancore where it was first cul- 
tivated :—Smsll race, leaf-stalks and stems pale pink, 
roots small but numerous ; average weight 4 lbs. each. 

+ SL—The Maravans or Dark races, like the particular dark- 
skinned class of thieves of that name in the Tinnevelly District 
‘These are all more or leas nauseous :—~ j 7 
(a) Olley Karim Maravan (the dark Maravan)—Leaf-stalks deop 

“ ” red ; stems ‘dark green with purple streaks below the 
attachment of the leaf stalks on the stem ; plants delicate ; 
flowers rare; roots mature in one year, few, deep- 
brown, slightly nauseous ; they are very lightly attached 

. “to the stem ; average weight 10 Ibs. each, 

(8) Neduvali-Kian Karim Matavan (a race whose roots take as.firm 
possession of soil as the tenacious claws-of the Neduvéli 
or Iguana lizard).—-A much-branched race with stem 
and leaf-stalks like Olley Karim Maravan; flowers 


i 
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common ; roots few, woody and have to be boiled twice 
"before the bitter principle is removed. 

(0) Ana Maravan (the giant Maravan)—Leaf-stalks and stems like 
those of (a) in colour ; but the stems are tall, thick and 
strong, being usually about 20 feet high ; Mowers rare ; 
roots very large, average weight from 20 to 25 lbs each, 
and take 15 months to mature ; very nauseous, requiring 
to be boiled three times. 

{d) Kathelay marachini (Kath-elay, ie. bitter leaved)—Leaf-statke 
like those of (a) ; stems pale yollow streaked with red; 
flowers common ; roots smal! but-numerous, The race 
was at one timo largely cultivated, but it is now rare, 
nauseous like (¢). 

{e) Koota Maravan (the Dwarf M&rayan)—dwarfed much-branched 
race, usaally 2 or 24 feet high; leaf-stalks and stems 
lik those of Kath-olay Marachini ; roots lightly attached 
to the stem ; very nauseous. i 

4f) Lllavum -Kappa (areca-like potato)—Tall race like the Ana 
Maravan ; stems and leaf-stalks dark red ; roots thin and 
numerous—often 25 to the stem; flowers rare ; very 
nauseous. 

{g) Avanakkum Kappa, (the castor-oil-plant-like potato) —Dwarfed; 

much-branched race, 4 feet high ; loaf-stalks red ; stems 
greenish-ash coloured ; roots few-~at most four, small; 
slightly nauseous. - : 

(h) Vellay Marachini (the white Tapioca)—Leaf-stalks and stems 

: pale green, tall, delicate, much-branched, usual height 25 

. feet ; flowers rare ;-roots brown, lightly attached to the 
atoms ; most poisonous, the bitter principle being elimi- 
nated only after at least oven successive boilings ; race 

rowing ‘extinct, being sometimes cultivated in North 

‘ravancore, < : 

(2) Olaren—Delienta rave; stoms small, 3 feet high, branched; flowers 
common ; roots small, fow, slightly nauseous, 

(j) Kili vakay (the Parrot green Tapioca)’—-Stems and leaf-stalks 

* bright green; leaves fow and far apart ; usual height 10 
fost ; Hlowers common ; roots lunge, few, average woight 
12 Ibs ; slightly nauseous. t 
Of these races, the most nauseous, it will be seen, are the 

Vellay marachini and the Kath-elay, both which, however, are the 

-oldest cultivated, nnd are now becoming rare so that, long cultiva- 

tion bas, in their caso, dono comparatively little towards improving 

the.qnality of their roots. When loft to themselves, and especial 
under cover, all these races. grow into-tall and lanky plants whic! 
in titne assume the nature of climbers, many of which are often 

BO feet high, 


i 
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With regard to the position the Tapioca industry occupies ia 
Travancore, it may be said to compare favourably with rasny 
» another similar indnstry in that country, Much of it is exported, 
especially of late, and, judging from the increasingly extensive 
areas mnder it, tha importance of Tapioca-cultivation asa prafite 
able -industrial pursuit is coming to be realized every day.. The 
‘Tapioca has long since established itself as an important and excel 
lent article of diet with the Malaydlee, and the recent steady rise 
in price of rice bids fair to-make it one of the firat staple-food- 
stuffs for him, if it is not that already. : 
TBEVANDRUM, } 


28rd June, 1895. A.M. SAWYER, 


The ‘Caylon’ Forester,” 


We have, by the, courtesy of the Editor, Mr. H. P.C. Armitage, 
Forester at Trincomalee, recsived the first three parts of thi 
new contemporary, which we cordially welcome, and to which we 
wish every success. It is a small Magazine of about 16 pages 
monthly, the subscription is Rs, 5 yearly, and the cover shows 
an old banyan tree with many root props, and a palmyra growing 
‘out of its crown, 

The first number, that for January, 1895, has an Introduction, 
and then a short history of the Ceylon Forest Department. There are 
useful botanical notes on various:trees and plants of the Ceylon 
forests, ond the first part of a paper on olephant catching in tle 
Northern Provinces, In the’ Fobruary number is described the 
saw-mill and Dep6t at Batticalva ; the botanical notes are contiuned, 
and there is a further instalment of the paper dn elephant catch- 
ing. Tha March number continues theso papers still further, 
and has an interesting account of the Satinwood tree by Mr. Broun, 

“the Conservator, Wo commend this now periodical to tho atten 
tion of Indian forest ‘officers, and ospecially to those in South 
India. 


_ Forestry in the Simla District. 


We havo reoeived a foolscap volume covering 26 pages of 
printod matter and bearing the somewhat high-sounding title of 
a “Manual of Forestry.” ‘The title page goes on to tell us that 
it was prepared for use in the Simla District, and may be pur- 
chased for 8 annas. On farther examination, the Manual appears 
to be a collection of notes by a Panjab Forest Officer drawn up 
some yenrs ago, amd now published under the sponsorship of 
Mr. W. Coldstream, o.s., (Retired), late Superintendent of the 
Simla Hill States. [t is not said whether the Punjab Government 
consulted their Conservator before passing the book through the 
Government Prose, or whetber “A. LM. really approved. of its 
publication. We cannot help thinking that he did not, a perusal 
of the pages. disclose many inaccuracies, contradictions and 
other defects, which ledd us to regret that they should ever have 
‘appeared in print at all, without careful revision by the 
compiler, or being edited by some professiunal Forester of ex- 
perience. 
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Tho first essentials ofa book destined to be useful to native 
chiefs in the management of thoir forests. would seem to be sounds 
ess, acouracy, clearness and simplicity ; and one would suppose 
that the scope of its utility would have been considerably en- 
Targed had it been printed in. the vernacular instead ‘of in 
English, In all these respects, the Manual leaves much to he 
desired, and the author himself will doubtless be one of the first, 
when he reads his notes in print, to allow this. We hopo that 
the remarks we propose to make may not seem to be more harsh 
than necessary, but rather than allow such a work to go forth with 
the impression that it embodies the accepted principles of the 

Department and is the ontcomo of the widest experience, we 
consider it our duty to risk such charge, and (9 boldly expross 
our opinion, If they should induce these responsible fat the 

* Manual in its present shape, to at onee proceed to its revision, 
ad the publication of a ‘vernacular edition, we shull have done 
good service. : 

Such curious expressions as “ Culfivations’ and * Standing 
Capitals’ at ones attract: notice, and make us wonder whether ' the 
latter has any ‘connection ‘with ‘standing type’ with which we 
are 80 familiar, 

in para 6 we are told that “it is bettor that fallen leaves 
« should bo removed than that trees should be lopped.” We cannot 
agree with this as a general maxim. “The loping of inferior species 
like the ‘Ban’? and * Morn” oaks of the Himalaya, which are 
TitHle, if at all required for timbor or fuel, is a necessity for the 
agriculture of the country, or atany rate, is a practice which hus 
to be allowed and provided for, and we think’ it might often bo 
better for such trees to be judiciously lopped under proper rules, 
such as are usually in force, than that the cover of dead leaves, 
which is so valuable to the soil, should be systematically taken 
away. 

ie axe told in para 8 that “if'a tree is sawn op carefully, 

‘planks or scantlings equal to one-quarter to one 

‘total amount of wood it contains are usually obtained.” — Surely. 
the author must remember the beautifully cylindrical stems of 
the silver firs in the Vosges, the loss from’ conversion of which 
on the contents oubod hy } girth sqnared, is aslow as 20 per cont., 
and he ought to know that 0 per cont, covers the loss on rough 
and ill-shapen logs, such as are often found in oak, teak and other 
recs with irregular section. This brings us to the startling con- 
clusions in paragraphs 12—14, vz. that to furnish good planks 
and scantlings for Simla, a treo shonld not be less than four-and- 
a-half or five feot in girth, while if sleepors and sciintlings are 
wanted for the plaing, trees should never be cut before they are 
six feot in girth, and it'is better not to cut them before they are 
seven feet in girth. Surely tho exploitable size of a tree cannot 
be held to vary with the destination of its scantlings, and_if that 
size is 6 or 7 feet, as we believe it is, in the one case, it is the 


ird of the «” 
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same in the other, in view to the greatest yield of converted 
‘wood. Confusion seems ta have crept in through. a non-recog- 
nition of the percentage of loss by conversion varying with the size 
of the tree. In the'case of a 4 ft. 6 in. tree the loss may be as high 
as 60 per cent., while witha 6 ft. tree it should invariably be 
Jess than 50 per cent. The author inight well have refreshed 
his momory by a reference to, Nanquettte’s Debit des bois, or other 
work on utilisation. . 

The qualities of kail (P. eacelsa) wood as described in para 9 
are difficult to grasp, and a Punjab Officer should know the high 
esteem in which this wood is beld in the Murree and Hazara hills. _ 
For inside fittings, we should think that ‘kail’ wood is better - 
than ‘kelu’ (deodar) as taking a better polish, having no strong 
smell, and not being'liable to get dirty 80 guieldy. os 

Ik is only ueually botter to- sell by tho tree, than’ by the out- 
turn-of converted timber. We know of no exception to this rule, 
whieh obviously -forces the purchaser to utilize the tree to the 

* atmost and saw it up to the best advantage. _ It would be inter- 
esting to know where the khair (Acacia Catechi:)- forests are, 
whieh supply Siinla with firewood. "We only know of this tree 
at about 3,000 feet, and doubt its existence in quantity within 
reach of Simla, - a 

Tha gratuitous statement that it.is best to cut the onk, bin 
mohra ond khursu, for firewood when they are twenty-five to fifty 
or sixty years old is calculated to mislead. Our experience is that 
while ban and mohru may, under suitable conditions, be coppiced on 
a rotation of 20 years, or even les, itis more than doubtful, 

_ whether the kharsu, whose natural, region is in a rigorous climate 
synonymous with slow growth, and doubtful or slower reproduc- 
tion, can bo coppiced at all with success, or trented otherwise than 
as Bie forest with a prolonged rotation, 

t would have been better to have told people that 20 per 
cent of charcoal from a kiln was a good yield, than to have said, 
it is possible.to obtain 25 per cent, the absolute possible in closed 
retorts, 7 : 

‘The paragraphs 18 and 19, describing the nourishmont and 

grovith of trees, are open to considerable objection. We should like 

to atont the process of forming new wood and bark with water 

and carbon dioxide ; and trees fed on substances such as Jime, ~ 
sand, phosphoras sulphur, &, even in small quantities ought to feel, 
(if feel they could) rather like snakes fed on stones. Can it be 
possible that any forest offiver thinks that all essential substances 
which trees take up, and which are returned to the soil of the forest 
in decaying fruits and leaves, instead of being removed as in cereal 
crops ave lime, sand, etc? Why, we would .ask, are those 

* nitrogenous compounds to which plants owo their life and growth, 
overlooked ? : 2 

Ifthe author had had in mind his concluding sentence ot 
puragenph 21,'a large tree contains a very much ‘larger proportion 
of useful dark-coloured wood than a small tree,” he would surely not 
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have advocated the cutting of 4 ft. 6 in. or even 5 ft trees in para~ 

raph 12, Under natural and artificial reproduction, we naturally look 
for more detail as to local requirements and oxperiances than ara given 
in this book for local use, And we are disposed to cavil at the 
dogmatic statement that seedlings should be planted out in 
the bogivning of the summer rains, That is, in our opinion, about 
the worst time, and without laying down any hard and fast’ lines, 
we can safely say that plants require to bo put out for sometime 
before they wre-eubjected to heavy or continuons rain, in order 
shat their root systems which snffer, and are curtailed in planting 
out, may become re-established. Tho winter planting of deodar suc- 
ceeds well, and, indeed, so does planting in any of the dry months 
in the hills, provided there is suiticient moisture,to keep the plants 
alive pending the fall of heavy rain, So far as our experience 
goes, “chil” will die if planted in the rainy season. 

The statement that kelu, kail, chil, ete, do not give good 
coppice shoots, fails short of the truth, which is that they give noue 
at all, or only shoots resembling coppice such as are of no uso or 
value, It is‘certainly new and opposed to other authorities that 
khair gives only poor coppice shoots. 

It is nt least curious that the deterioration in the growth-and 
value of forests, should not be attributed to its chief cause, vig., the 
over felling or clearing of forest arens, ‘hat certainly is the prime 
cause which prominently stands out iu the forest estatos of native 
chiefs, Many a forest has disappeared, suffered extermination, and 

* the process is steadily going on, but the four causes enumerated in 
paragraph 85, are only adjuncts, subsidiary ‘aids to the axe, which 
not only lops and wounds, but kills and: removes outright, and 

- isin the main answerable. .  . 

The paragraphs 36-43 dealing with the injuries to which 
the forests are liable, are clearly written and to the point, and we 
have perused them with interest, but owing to some apparent con- 
fusion of ‘chal’ and ‘chil’ in paragraph 39, are in doubt as to the 
writer's meaning, . . 

When the author turns to ‘natural conditions’ inimical to: 
the growth of trees, he appears to us to slip at onee out of his depth, 
and to make but-a poor attempt to swim. It is precisely where 
the natural conditions are least favourable, that good management 
is most imperative, and the Foroster can be best recognised as 
knowing his business. It is by rearing up a dense growth, and by 
rotecting the soil from direct sunlight and exposure that the 

‘orester utilisos, and improves the worst and most ungenerous of 
soils, counteracts the unsuitability of aspect, guards against wiml- 
falls, snowbreaks and the like, in short, clothes the country side 
with a remunerative crop, Yet A. L. M. would have the Simla 
Chiefs believe that “ very little can be done by good management 
in theso cases,’ ‘This is most unsound doctrine. 

In thinnings, where trees of equal ages are massed. together, 
it is by no means right to say (hat the less vigorous trees should be 
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cut. On the contrary, the thinnings should remove those of the 
more vigorous, which are preventing their equally but not necessari- 
Jy more vigorous neighbours from taking alead, and ending their 
struggle to the supprossion of other less vigorous stems. ‘Principal 
fellings’ ure ill defined in paragraph 61, What is really meant and 
understood is—the fellings which remove the main crop, and are 
-0 ortleved as to provide b seed or coppice for its reproduction. 

It is new to us that ‘high forest’ is synonymous with ‘seed’ 
-as descriptive of fellings in paragraph 53. 

Regeneration by means of ‘clear fellings* is hopelessly mixed 
with the well known system of ‘successive fellings.’» The risk of 
‘spoiling? the forests by these or any other system, isnot inherent 
to that system, but is measurable only by the skill with which 
the system is applied. A : 

he author of the notes falls into a by no means uncommon 
error of admitting thinnings in forests worked by. the selection 
method, ‘The forest, consisting of trees of all ages spread irregu- 
Jarly over the forest, the struggle for existence noticed in even 
aged crops is not felt in the same way, and the object of thinnings 


“no longer exists. 


‘the growing stock of a forest represents a part of the. capital 
value, the interest on which is represented by the production of 
wood. . This is called, in the book under review, the standing capi- 
tal. Tho exploitable age of a tree required for timber is nearer 
150 years than 50 or 60 a3 set forth in para 60. 

‘The sketch of Working Plans and their application contained 
in Chapter VII is by far the best part of the notes, and this with . 
hints as to the supervision and keeping up of records will doubtless 
aasist owners in working their forests with system. But, from what 


* haa been said above, it will be seen that the book, which might 


have served a most useful and laudable purpose, has been brought 
out without sufficient care, and though it is not clear who is res 

nsible for the errors, A. L. M., Mr. Coldstream, or the Punjab 

overnment, it would bo a pity.to let them go uncorrected. The 
responsibility for the publication seoms to rest with Mr. Coldstream, 
who has rashly assumed in his prefatory remarks, thut the note 
‘contains “20 mach of a general nature in the way of a short und 
‘ popular statement of the principles and -practice of forest con- 
‘servancy, that they may probably prove extensively useful, out- 
‘side the Simla District.” 


Marram Grass in Australia, 

Vernacular Names.—* Muurram ” appears to be the spelling, 
and to represent the pronunciation of the name of this grass as 
generally accepted in the colonies, and I have no wish to disturb 
it, This name follows the spelling given by SirJ.E, Smith in 
bis, English Flore (1884), Tn Hooker's Studon's Flora of the 
British’ Islands, the spelling is given as“ Marrem,” while in 
that magnificent work, Sowerby’s English Botany, ‘it is called 
“Morram”; and it is there stated ‘that, according lw Mr, 
Prior, the namo is derived from the Guelic Muram, or the 
Danish Marhalm, sea haulm, or straw. Other namesare mat-grasa, 
beach-grass, sea-weed, and soa-mat rood, i 
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Botanical Name,—Psamma_arenaria, From the Greek word 
for sand (psammos). Arenaria, a Latin adjective signifying 
© pertaining to sand.” a 

~ Synonym —Ammophila arundinacea, Host, (In the Genera 
Plantarum of Bentham, and Hooker, Psamma is merged in 
Ammophila), : 

Botanical ssceriphion.- Gente Psamma (Hooker's, Siudenta’ 
Flora of the British Islands, 2nd edition, p. 462). ae 

Spikelets, in a contracted panicle, much laterally compressed, 
1-fid., with sometimes the pedicel of an upper glume, 

Empty glumes, two, scarcely exceeding the flowering, rigid, 

ual, long, narrow, keeled, subacute. 

lowering glume, vigid, shortly pedicelled, with an obliquo 
callus and short pencil of silky bairs at tho base, four to five- 
nerved ;awn minute, subterminal, =, 

Palea; equalling the‘glume, rigid, two. nerved. 

Seales, very acuminate, 

Stamens, ovary and fruit of Calamagrostis, 

P. arenavia, BR. and 8. ; 

‘ootstock, widely creeping, binding tho sand, 

Stems, 2 to 4 feet, smooth or scabrid above. i 

Leaves, long, rigid, convolute, polished without, scabrid and 
glaucous within ; sheaths long ; ligule very long, 2-fid. torn. 

. Panicle, 8 to 6 inches, straight, broadest and sometimes lob- 
~ ed at the base ; branches short. 2 

Spitelets, erect, padicels seabrid empty glamos to.) inch, 
acute ; keel scabrid ; flowering glume and ‘palea quite like the 
empty glumes in colour and texture. 

“Anthers, + inch, linear, yellow. 

Marram Grass aaa Sand-binder,—Sir James Smith (Fnglish 
Flova i, 171), says (1824) :—“ One of the most valuable grasses 
for binding the sand of the sea-shore, and raising those banks, 
which in Norfolk, and especially in Holland, are the chief defence 
of the conntry against the encroachments of the ocean.” 

fn Sowerby’s work the following account is given of Marram 
Graas, and, with reference to the suggestion at its close, it is to 
be hoped that it will prove valuable in the saline sand-drifts of the 
western part of the Colony, for it hag proved its value on the coast, 
The experiment is worth trying, and would not be expensive :-— 

“Tts value as a natural sand-binder cannot bo overrated. Marty 
thousand acres on various pee of our Goast (England), are pre- 
served from being overwhelmed by the drifting sand by means of 
its agency. In the latter part. of the last century a large district 
on the vastera side of Scotland, uear the Moray Firth, was com~ 

Jetely destroyed and rendered in a few years as desert as the 
Bakara by tho advance of the sand from the shore, owing to the 
wanton destruction of the Marram that grew upon it. This grass, 
therefore, when found growing on sandy shores, should always be 
carefully preserved by proprietors of land. Acts of Parliament 
have been passed to protect it, which are but little attended - to ; 
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and in Holland it is said that its destruction is 2 penal offence, 
The strong underground stems, which render it so valuable asa 
protection against the action of the winds and waves, are capable 
of being mate into ropes ; and people living near the coast often 
plait thom into mats, whence one of the common names of the 
grass. Professor Buckman says :—‘ We have exhumed rhizo- 
mata of this grass-several feet in length, and as those mat and 
weuve together, in the positions indicated, they act as powerful 
“conservators of the coast-line, and we cannot help thinking that 
the Psamma might becultivated with advantage, with the view 
of keeping together some of our slippery railway embankments, 
To this it may be objected that it isa maritime species ; but nas- 
mugh as we have grown it on the sandy clays of the Forest Mar- 
ble, far remote from the seaside, wo have no tear of its success on 
* this agcount.” 

Dr. Gedrge Vasey quotes the following statoment :—* Its 
long, creeping roots, extending sometimes to the extent of £0 feet, 
and bearing tubers the size of ‘a pea, interlaced with death-like 
tenacity of grasp, and form a network beneath the sand which 
vesists the most vehement assaults of the ocean waves.” 

The following account of Marram Grass (or as it is known in 
the United States, Beach Grass, Sea-sand Reed, Mat Grass), is, 
taken from Charles L. Flint’s Grasses and Forage Plants ( Bos- 
ton, U. 8. A. 1888), and is of interest as showing how districts 
almost overwhelmed with moving sand may be brought into sub- 
jection through the agency of this sand-binder. It muy be noted 
that, after the grass has done its good work, it itself should be 
kopt in chock, or otherwise it may seize upon and render useless 
agricultural land :— Z 

This giass is very gonorally diffused on sea-coasts over the 
world, and is found inland on the shores of Lake Superior. It 
has also been cultivated by way of experiment, and with success, 
on the sands at Lowell, Massachasettel and still further up on the 
banks of the Merrimack River. Though not cultivated for agri- 
cultural purposes, it is of great value in protecting sandy beaches, 
Tt is preserved in England and Scotland. by Act of Parliament, 
Flowers in August, 5 
+ The Town of Provincetown, once called Cape Cod, where 
the Pilgrims first landed, and its harbour, still called the Harbour 
of Cape Cod—one of the best and most important in the United 
States, sufficient in depth to receive ships of the largest size, and in 
extent to anchor 3,000 vessels at once—owe their presorvation to 
this grass.- To an inhabitant of an inland country, itis difficult 
to conceive the extent and violence with which the sands at the 
extremity of Cape Cod are thrown up from the depiths of tho sea 
and loft on the beach in thousands of tons by every driving storm. 
These sandhills, when dried by the sun, are hurled by the winds 
into the harbour and upon the town. “A correspondent at Pro- 
vincetown says :—“ Beach-grass is said to have been cultivated 
here as early as 1812, Boloro that time, when the sand drifted 
down upon the dwelling-howses—ag it did whenever the beach was 
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broken—to save them from burial the only resort was to wheel 
it off in barrows, Thus tons were removed every year from 

laces that are now perfectly secure from the drifting of sand. 
Tndeod, were it not for the window-glass in some of the oldest 
houses ‘in these localities, you would be ready to deny thie 
statement, but the sand has been blown with such foree and so long 
Sgainst this glass as to make it perfectly ground, 

Congress appropriated, between the yeara 1826 and 1839, 
about 28,000 dollars, which amount was expended in setting out. 
beach-grass near thé village of Provincetown, for the: protection 
of the harbour, From the seed of this grass it is estimated that 
nearly as much ground has become planted with it as was covered 
hy the National Government, In 1854, 3,000 dollars were wise- 
Iy expended by the general Government in udding to the work ; 
end the experience of former years was of grent-value to the offi 
ciency of this latter offort. ‘Lhe work of fortification or protection 
is noi yet complete. The eastern part of the harbour is much 
exposed to injury from the sand, which now empties itself by 
thousands of tons, during every north wind, into it. 

“Tbmay be proper to state,” says the writer already quoted, 
“that this town does much in the way of ‘bench-grass com- 
mittee,’ whose duty it is to enter any man’s enclosure, summer or 
‘winter, and set out grass, if the sand is uncovered and movable. 
By this means we are now rid of sand-storms, which were once the 
terror of the place, being something like snow-storms, for drifis, 
which were to be removed. Our streets are now hardened with 
clay, which has been imported ; and, instead of it being buried, as 
it would once have been in a few days, - I notice that the surveyors 
have to reaort to sprinkling it with sand in wet weather, so effec- 
dually has the culture of beachgrass answered its end, 

«The mode of culturo is vory simple, The grass is pulled w 

. by the band and placed in a hole about a foot deep, and the san 
pressed down upon it. These -holes are dug about one foot and a 
alf apart. The spring is the usual time for planting, though many 
do this work in the fall or winter. ‘The roots of the grass, from 
which it soon covers the ground, are very long, I have noticed 
thom 10 feet, and I suppose on high hills they extend down into 
wet sand. : 

Many years ago the beach which connects Traro and Pro- 
vincetuwn was broken ever, und u considerable body of it swept 
away. Beach-grass was immediutely plonted, and the beach was -. 
thus raised to sufficient height, and in some places into hills, ‘The. 
poration of it is like that of brush or bushes, cut and laid upon 

e ground, in accumulating snow in a drifting wind, The sand is 
collected around the gress, and, as the sand rises, the grass also 
rises to overtop it, and will continue to grow, to riaties Low high 
the sand-hill may rise ; and this process goes’ op over the whole 
surface of the plantation, and thus many acres have .been raised 
“fur above their original level. 
— (To be céntinued.) 
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The Chemistry and Physiology of Foliage leaves. 


*Some valuable information on the formation and transloca- 
tion of starch in leaves has recently been placed on record. Up to 
the present it had been known ‘that starch was formed in the 
day-light in the chloroplasts, ani that it disappeared in the dark, 
that its formation depended on the presence of carbon dioxide in 
the atmosphere, that it is formed only whore an excess of reserve 
material is present, and that only those rays of sun-light effect its 
formation, which are absorbed by the green colouring matters of 
the chloroplasts. 

Regarding the mode of its dissolution, which was known to 
take pluce in the dark, it had been generally accepted that this 
was effected by moans of diastase or an enzyino closely allied to it. 
Latterly, however, although sume experiments had shown the 
presence of adiastatic enzyixe in folinge leaves, a certain amount 
of doubt had been thrown on the truth of this by Wortmann, 
who questioned the methods which had been employed by other 
experimenters, and showed that if the dinstatic power of leaves ho 
determined by simply extracting the diastase with water, the 
majority of leaves would appear to be free from diastase altogether, 
whilst In the case of those in which he found diastase, it was. 
very small in amount, He therefore came to the conclusion that 
disdolution of the starch in the leuf is brought about direetly by 
the protoplasm. Referring now to the formation of starch, 
aithongh it had been generally asdmitied to be formed during the 
day time, and that it disappeared more or less during the night, 
only oue experimenter lind endeavoured to determine its amount. 
Sachs in 1884 published the results of some experiments which he: 
had made in this direction, He determined the gain in weight. 
which occurred in the leaves of certain plants daring the day time, 
and assumed that this was starch, The authors of the present com- 
munication have, Lowever, determined the weight of both the 
products of assimilation daring the day time and the starch, and 
whilst, for instance, the leaves of Zropaolum majus assimilated 
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material at the rate of 0-9 gram per square metre per hour, the 
amount of starch formed was not one-tenth so mach, and in 
another experimont with /edianthus annus, whilet the total 
increased weight per square metre per Hour was 0-713 grams, the 
inereaso in starch was only 0-12 grams: In relutiun to the ques-- 
tion of the occurrence of diastase or of some closely allied enzyine 
in the leaf, the author's experiments have gone to show that there 
is no doubt as to its presence ; and indeed that it exists in greater 
quantity tian is reqnisite to dissolve and hydrolyse the starch 
which the leaves contain. The exporiments showed further that 
the product of the hydrolysis of the leaf starch is maltose + it is also 
shown that when placed in the dark the amount of the diastatic 
enayipe increases rapidly. 

Lastly, the amounts of the various sugars present in the leaves 
of certain plauts have been Jetermined, with a view to indicating 
which are fiest formed aad which are “after” products. ‘These 
experiments aro as yet not completed, but so far as any conclusion 
may be drawn froni them, they go to show that cane-sugar is tha 
first one Jormed, and that later it becomes, in part at lenst, inverted. 
Farthor that mulfose and dextrose are the sugars which coutributo 
most to the respiratory requirements of the feat cell, 


Cause of dripping of Water from Forest Trees 
A Correspondent writes -— 

The following remarks in regard to the dripping of water 
ona dry day from certain forasts may interest some of the readers 
of the Zudian Forester 

Mr. C. W. A. Bruce, Divisional Officer, Upper Chindwin Dis- 
trict, remarked as follows in his Diary, dated Ist. April, 1895 :— 
‘Tnoted « carious phenomenon this morning. It was a cloudy 
‘morning, and no dew fell, but from ail the Kanyin trees a heavy 
<fall of water was dripping. Tt was more marked the younger 
‘the tree.” 

On enquiry it is found that other forast officers have noticed 
the sume phenomenon. Mr. H,N, Thompson makes the following 
observation in regard to it :—*The phenomenon mentioned by Mr, 
‘Braca, has also been noticed by me in connection with the Ing 
“tree, (Pipterocarpus tubereulatus), Tt is most. prevalent during 
‘the months of April and May, and in some localities, eg., the 
«Lug forests on the road bebween Kan and Moo (Sfyittha 
‘yalley), i 80 prononneed as often to indues one into the belief 
‘that a shower of rain has passed though the forest. The fluid in 
‘many places formiag sinall pools under the tree. 

“ Aftor some little difficulty, I found that this fluid was not 
‘secreted by the trees but by an insect, belonging to the family of 
* Cicadide, sub-order Hemiptera Homoptera. (They are the insects 
+ that make that incessant noiso in the jungles daring the hot weather 
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‘and rains). Tho flaid is squirted ont by them and falls like very fine 
‘rain, and as these insects are very partial to Ing forest the 
‘phenomenon is chiefly noticed in such areas. That the Auid is 
‘actually squirted oué by them admits of no doubt whatever, as 
‘tho act can he noticed if the insects are caught and held in’ the 
“hand. These creatures are very difficult to see when they are on 
‘the trees, as their colours are protective, and harmonize exactly 
‘with the colour of the bark on which they are sitting. 

“T have since noticed this fine spray of duid in jungles other 
‘than Ingdaing, and have been able in every. instaneo to identify 
“it with the secretion from the cicadas.” 

It would bo interesting to know if this phenomenon bas been 
noticed elsewhere. 

It seems possible that the name of the “Rain 'Tree” given to 
Pithecolobium  Saman may have been derived front rain. prow 
duced in a similar manner. 


A Note on Ceroplastes Ceriferus (White Insect 
Wax). 


In a cireular, from the Reporter on Heonomic Prodncts, of last 
ear ve ‘Insect Waxes,’ information on the subject of ‘ White 
nsect Wax * was desired, and the circular stated that any notes and 

specimens on the subject would be very acceptable, The following 
few notes on the insect may be of some interest :— 

Ceroplastes reriferus is an insect belonging to the coucid family 
of the order Hemiptera, The existence of C. evriferus in India has 
boon known for some years, owing to the fact of its being nearly 
allied to the Chinese coocid Erésrerus pela, which produces the 
white insect wax of commerce. The latter insect has long been 
cultivated in China, the white wax it produced being used in the 
mannfacture of candles, The trade, however, bas, owing to the 
introduction of kerosine oil, lately fallen off*. A certain amount 
of wax is produced by our indian insect, bat it does not appear to 
be suitable for candle making, the candles burning with a smoky 
light, and giving off a resinous odour. C. ceriferus ia said to be 
scarce in India, being occasionally met with in the jungles of 
Central and Southern India, In Vol. I, No. 3 of the ‘Indian 
Museum Notes,’ Mr. (lotes says: —“The scarcity of the white insect 
‘wax in India is remarkably illustrated by the material which 
thas been collected by the officers of the Forest. Department. 
‘This material which has been forwarded to the Indian Museum, 
‘consists of four specimens, three of them connected with 
* Phromnia marginella” (a totally distinct insect which has a 
superficial resomblance to the ceriferus owing to the production 
in considerable quantities of a white sugary secretion, having, \ 
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however, no connection with wax) “while the fourth specimen is 
‘the only one which represents white insect wax.” This specimen 
was sent by Mr. W.P. ‘Thomas, Depaty Conservator, Hoshangabad 
Central Provinces, and was found on Yerminalia chebula, P. tomen- 
tost and Buchanania latifolia, Since the above was written 
more information and specimens have, I believe, been received at 
tho Museum, though, I think, Lam correct in stating that its habits 
and life history have not yet been definitely ascertained, 

On receiving the above mentioned circular in Singbhum, Chota 
Nagpur, a carofal search for the insect was instituted. Ina very 
short time some specimens were sent to me, but on examination 
they proved to be Phromnia marginella, by no means uncommon 
in ‘this district. Soon after Iv found ‘Ceriferus in some low 
scrub jungle consisting of sal, terminalins, and camellias. ‘The 
conical masses of wax were confined to the Asan, though aftar 
experience showed it occurred on several other troes, Further 
search proved that in this division the insect was genorally to be 
found in the serub jungle round tho villages, though it was not 
necessarily confined to the serab, oeeurring on trees to a height of 
80 feet or so. © The following ure the trees on which I found the 
coccid in Singbhum :— Lerminalia tomentosa, 7. Arjuna, 1. Che~ 
bula, Semecarpus Anacardium, Anogeissus latifolia, Ficus religiosa, 
and Mangifera indica, 

The insect appears to he by no means uncommon in this divi- 
sion. It is well known to the villagers who, especially the 
children, pick and eat the seales on account of their sweet taste. 

T made an attempt to work ont the life history of @. ceri/erus, 
bnt owing to absence in camp from head-quarters, was unable 
to wate’ the insects properly. The following are a few notes 
that I have as yet been able fo make on the appearance and life 
history of this coccid. In Singbbum it appears as pure white, 
conicil shaped mounds measuring up to half inch dinmetor in the 
case of single scales (compound scales, enclosing two or three 
mothers, aro sometimes formed by the fusion of several scales), the 
larger sizes being found especially on the young twigs of the 

ollarded Asan (here pollarded in the interests of silk culture.) 
he conical masses have even when quite fresh a slightly puckerod 
surface, and this becomes more accentuated as they dry up. The 
wax is slightly pink in colour under the crust, the Tater being 
baie whise when fresh, ‘The wax has a sweet taste and pleasant 
odour. 

From information received from the villagers here, there may 
be found to be some element of truth in the following attempt at 
a life history of C. ceriferus, Apparently the female comes to rest 
on a twig about Decomber, and we soon have the wax cones 
making their appearance. ‘The conical seales are found till the 
beginning of the rains, 7.¢, about the middle of June, when the 
young larva begin to make their exit’ from the cones and spread 
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over the new young leaves and twigs of the tree. These come 
from the eggs laid beneath hor by the old female. The young 
larvy ure very active and spread rapidly over the tree, and pre- 
sumably undergo several moults, though I have not been able to 
see this, I collected some of the white conical masses on Asan 
twigs just asthe leaves were bursting in June, and placed them 
in a breeding cage to watch. At the same time « number of wax. 
conos were detached from the twigs, and placed in a small glass 
jar.. On June 80th the small larva from the cones on the twigs. 
were appearing and gprending over some fresh young leaves and 
twigs placed in tho jar. 

On July 29th ‘the small glass jar containing the separated 
conical scales was examined. The sides of the jar and also the cones. 
wero found to he covered with thousands of minuto yellowish brown 
larva, which were emerging from the wax masses, The larve 
were wedge-shaped, narrower at tho anal extremity, with vo dis- 
tinction between head and thorax. On examination of the conical 
cone of wax the mother’s body was seen to have chanyed from its 
original bright, searlet colour, and to have dried up into a hard 
black Mlomeslike shell. This shell was pierced with smail holes, 
through which presumably the young larva had emerged. The 
conical cone of wax wns riddled ‘ith tonnely the young larvie 
having pierced their way through it, 

made a second attempt to bring up these, the oues that had 
issued on Juno 30th having died, owing to my absence. I had 
no better luck with these, iad was unable to learn anything about 
the moulting. 

This year careful search has brought to light very little of 
the white insect wax. The year has been unusually wet up here, 
and this may account for its scarcity. 

If any of your readers have been ablo to see the further stages. 
in the development of Ceroplastes, I should be interested to hear 
abont them, 8 

Crarpassa SINGBHUM : + o 

Sayin lee. } E. STEBBING. 
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A Note on Plant Assimilation of Nitrogen. 


Althongh it is well known that the source of the mineral tood 
of plants is the soil, the exact souree of the nitrogen, which they 
require, has long heen the subject of elaborate investigation and 
disenssion. In this Note an attempt will he made to review very 
briefly the past history of this question and to show the position 
which it has assumed at the present time. 

Free Nitrogen—-li will be well, in the first place, to point out 
the distinction” between the freo nitrogen of the atmosphere and 
the combined nitrogen which exists both in the atmosphere and in 
the soil, About four-fifths of the atmosphere consists of this 
elemont, but in this case it exists as a pas in the free stale and not 
combined with any other substance. In this condition it isa very 
inert substance, combining with difficulty, and only under excop- 
tional conditions, with other elementary substances. 

Combined Nitrogen —But, in quite minute quantities, there 
are usually present in the atmosphere two compounds of nitrogen, 
—namely, ummonia (composed of nitrogen and hydrogen) and 
nitric acid (composed of nitrogen and oxyyen) and in much larger 
quantity there are these same two compounds ot nitrogen present 
in the soil. 

An addition we find, in the soil and in large amounts, a very 
complex substance, named humus. This contains nitrogen in the 
combined state. Whilst the free nitrogen of the atmosphere is a 
very inert gas, these compounds of nitrogen are by uo means so, 
They are indeed active substances which form a great variety of 
other and still more complex compounds. This definition refers, 
in the first instance, rather to the chemical than to the physiological 

uperties of nilrogen. But. jast as, when in the free state, il is 
chemically inert, so, when inhaled by animals, it takes no part in 
the changes which proceed in the lungs, and is exhaled again with- 
out suffering change. Combined nitrogen, on the other hand, 
generally in the form of albuminoids, is a necessary food, and takes 
part in the nourishment of animals, theso compounds at the same 
time undergoing change. Thna, so far as the higher animals are 
concerned, the terms inert and aetive hold good physiologically. 
The question whether they hold good in the case of vegetable 
physiology is not so simple, 

Liebig, who made the subject of plant-food a special study, 
held that it was only necessary to add mineral tood to the soil in 
order that plants if uld thrive luxuriantly, and that there was no 
necessity to apply nitrogenous manure, since the plant acquires it, 
independently. 

Bertelot, Ville, and others studying the same question since 
Liebig’s time, came to the samo conclusion, On the other hand, 
Lawes and Gilbert and Boussmgault, after making most careful 
experiments, came to an opposite conclusion, The experiments of 
Lawes and Gilbert were performed in plants grown on sterilized 
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soil and protected hy a glass ease from the nitric acid and am- 
monia which are always present in small quantities in the at- 
mosphere. The result of four years’ experiments was to show 
conclusively that plants when ‘growa in sterilized soil bad no 
power to assimilate the nitregen of the atmosphere. 

Other observations made with crops in the field taught some 
curious lessons. It was shown conclusively that the cereal crops 
were benefited, particularly by an application of a nitrogenous 
manure, that the root crops responded more especially to that of 
a phosphatic manure, whilst in the case of clover, which is a plant 
especially rich in nitrogen, the application of extra doses of that 
ingrediont gave but a slight increase, And generally it seemed 
that plants require their food to be present in particular forms. 
Again, it was shown by Voelcker that if a crop of clover were 
grown, cut, and the hay removed, the surface soil was then actually 
Neher in nitrogen than previously. Tho Leguminoser indeed de- 
ported themselves throughout in a different manner to those of 
other orders. Although themselves so rich in nitrogen, they 
responded particularly to the application of mineral manures, the 
phosphates and yotash. Moreover, whilst other erops could be 
grown consecutively for long terms of years, on tho same land, 
Leguminose failed, after a very short time, to respond to any 
manure, and indeod, eventually refused to grow at all, Thus, 
then, without pursing this anbject farther, it was generally 
recognised that this order of plants possessed propertios different 
from those of other natural orders, the members of which are 
included in onr agricnttural erops. 

In 1883 Hellriegel and Wilforth commenced a series of 
experiments on the subject. of the direct assimilation of nitrogen 
by plants. These were instituted froma different standpoint fo 
those which had been conducted by previous workers. Plants, both 
Jeguminons and non-leguminous, were grown in sterilized. soil in 
separate pots. To some of these pots were added small quantities of 
nitrate, and it was found that most plants responded to its applicn- 
tion ; that where no nitrogen was added, the plants died down after 
using up their reserve material ; whilst where it was added, they 
grew very much in a dogree corresponding to the amount of 
nitrate added. ‘Those of the leguminous order, however, did not so 
respond, or not to the same degree. In the next place those 
experimenteadded a emall quantity of an aqueous extract of a fertile 
soil (containing only very minute quantities of nitrogen and other 
plant-food), with the rusalt that some of the Leguminosw at 
once commenerd a vigorous growth, Other members of this order, 
however, did not respond to the application of this particular soil 
extract, Lupins, for instance, did not so respond. When, how- 
ever, an aqueous extract of a soil, on which lupins were growing 
froely, was added to the sterilized soil, the lupins grew perfectly, 
and this behaviour was not dependent on the addition of nitrates, 
for provided the small quantity of the soil extract were given, these 
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leguminous plants were apparently not dependent on additions of” 
combined nitrogen. 

Tacrease of Nitrogen— Whilst, therefore, the growth of plants. 
of other orders was dependent on a supply of combined nitrogen, 
and their growth was measurable within’ certain limits by the 
amount of nitrate added, the growth of the Leguminose appeared 
to he dependent on something else, and they grew luxuriantly 
with the aid of the addition of a little soil extract containing on: 
very minute quantities of combined nitrogen. Lastly, if the soil 
extract were sterilized as well as the soil in the pots, they failed to 
grow. In the next plie the amounts of nitrogen (small though 
they were) present in the sterilized sand, in the seed used, and in 
the soil extract, were determined. Also after these leguminous 
plants had been grown, the nitrogen was determined in the pots. 
and in the whole plant. The total amounts of these quantities 
before and after tho experiment were largely different ; the final 
was indeed several times as great as the initial amount, Hellriegel 
and Wilforth’s experiments have since beon repeated by 
several workers on this interesting problem, and the result has 
been uniformly the same. 

Hoot Lubercles.—Another matter must here be referre.. to. 
It was observed that the plants of this order included in the: 
yarious experiments, had peculiar nodular formations on their 
roots. What the exact relation of these is to the assimilation of 
free nitrogen has not yet been definitely explained. That there is 
some relation seems to be extremely probable, for where these plants. 
have been grown in sterilized soil and without soil extract, no 
formation of nodules takes place, Then, too, it was found neces- 
sary in the caso of certain leguminous ‘plants, in order to 
successfully inoculate the sterilized soil, to add, not an extract of 
any soil, but an extract of some particular soil,—such a one, 
indeed, as was then supporting the particular plint in healthy 

rowth ; similarly, it Wd been noticed that the nodules on the 

jifferont leguminons plants have characteristic forins peculiar to 
themyelves. [t is, however, unnecessary to pursue this subject 
farther. 
e These results do not necessarily contradict those obtained 
‘originally by Boussingault and by Lawes and Gilbert, who showed 
that plants, the Leruminosee included, did not, when grown in 
sterilized soil, assimilate nitrogen from the air, Hellriegel’s 
‘iments indeed introduced an entirely novel feature into the 
gestion, namely, whether lower organisms do not in common with 
the Leyuminosw assimilate atmospheric nitrogen. It is this pro- 
blem which has now, since the publication of the results of the 
experiments above deseribed, been engaging the attention of a 
number of bactoriologists. They are still in progress, and although 
& great amount of time bas been devoted to the subject, the matter 
is still but imperfectly understood. 
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Practical Results. —The practical result of Hellriegel’s and of 
Wilforth’s work is nevertheless clear,—namely, that whilst plants 
of most Natural Orders depend on combined nitrogen for their 
supplies of that element, the Leyuminose are not entirely so ; 
and when plants of the leguminous order are grown in ordinary 
cultivated lands, a gain of nitrogen te the soil is probably being 
effected. Lt is possible that the subject has an important relation 
to the economy of Indian agriculture. Dr. Voelcker in his recent 
report, points out at page 46 how very plentiful are tees and phints 
of this order all over India, and the question naturally follows, 
*'To what extent are these continually supplying nitrogen for the 
use of other erops ?-—(Agricultural Ledger. No. 7, 1804.) 

DR. J. W. LEATHER, 
Agricultural Chemist. 


Peculiarities in the Distribution of Certain Indian 


Leguminosee 
So far as the reports, published by the bivlogists and chemists 
swho have hitherto taken part in the investigations of the subject of 
plant assim‘lation of free nitrogen, sure concernad, it would be loss 
umbiguons to speak of the Papitionacwe than the Leguminose 
Dr. Voolcker, while making this reservation, ulds—* No euqairer 


pulses, indigo, ete. are among the commonest crops, and highly 
nitrogenous; lastly, leguminous shrubs and weeds abounds, and 
are often spread on the land or ploughed in as manure. How 
cun this bs ina soil naturally poor in'nitrogen 2” The only troo 
mentioned by Dr. Voeleker (in the passage from which the shove 
quotation hus been taken) does not belong to the Papilionaree, 
while it is, ax he very” properly ups the most prevalent 
treo of the order in india ; but its inclusion ina list. of papiliona- 
ceous plants may be admitted as slightly misleading. On the 
other hand, there'are many papilionaceons trees and fushes that 
are very prevalent, and which therefore belong to the group of 
Teguninose that has beon demonstrated as forming tubercles on 
their roots. Of thesn may be mentioned the species of Crotalaria 
Indigotera, Tephrosia, Stshania, Alhagi, <Aschynomene, Uraria, 
‘Alysicarpus, Ougeinia, Desmodium, Muewna, Foytheina, Spathe- 
lous, Butea, DPueraria, Phaseolus, Vigna, Dolichos, ’ Atylosia, 
Flemingia, Dalbergia, Pterovurpus, Pougamia, Dervis, ete, These 
and such like belong to the Sub-Order Papilionacee. ‘Some of 
thom are genera that embrace many species, und a few of the 
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species, such as those of Indigofera, Tephrosia, Alhagi, Spathobo~ 
bus, Butea, and Flemingia, are very gregarions, so that where 
mot with at all they are often oxtremely plentifol. But with the 
excoption of a few herbaceous forms of Crotalarie, Indigofera, 
Tephrosia, Alysicarpus, and Desmodium, practically none of the 
bashy or arborescent forms occur near cultivation, unless—a tree 
here and there, So also occasionally, along railway enclosnros, 
Dalbergia and Pongamia, are met with as avenne trees, but these 
rarely, if ever, exist on the village sites, ‘Taking India as a whole, 
the system of growing hedges around the fields is not practised, 
but whore hedges do occar they are mainly formed by the prickly 
species of Acacia, Prosopis, Cresalpinia, Parkinsonia, ote, so far 
as the Leguminose dre concerned, and these are not Pupilionacece. 
If one were asked, therefore, to mention the most prevalent wild 
forms of Leguminosae, that are found in association with caltiva- 
tion, the answer would have to bo the species of Cassia, and Acacia, 
neither of which belong to the group of plant that have hith 
heen observed as participating in the provess of nitrogen  assimila- 
tion through the agency of root tubereles. 

ut vast tracts of India exist ina stato of scrubby jungle. 
‘The soil of such regions ia of necessity very poor, otherwise much of 
it might long ere now have been brought under the plough. [tis 
significant in such localities that, as « rule, the prevalent vegetation 
in point of number of individuals belongs to the Papilionacee. 
‘Witness, for example, the waste fracts of the Panjab and Raj 
putana, where Alhagi, is perhaps the most abmndant phint. So, 
again, the rocky uplands of Chutia Nagpur and the Central Pro= 
vinees, where trees, hushes, or herbs of Butea, Spatholobus, 
Ougeinia, Plemingia. Smithia, and Abrus oecny every two or three 

ards over thousands of square miles of country, the more her- 

aceon species being often met with in great abundance, Wit- 
ness also the still loftier mountain regions where species of 
Indigofera, Iesmadium, Vien, Flemingiz, and Vigna, etc., dispute 
possession of tho xeanty soil. 

In fact it would be dificult. to think of an wnenliivated rogion 
or forest. tract where a very large percentage of the individual 
plants met with did not belong to the group of Papilionacec. 
‘And whatis even still more significant, members of the Mimoseo 
and Cesalpineer are, comparatively speaking, rare in such regions. 
Indeed, the contrast in this respect between wild tracts and the 
areas of cultivation is very great. Instead of the plants named, 
the Tamarind and the Babul dominate the village lands and the 
under vegetation (so far as Leguminose is concerned) is mainly 
Cassia, with, on the mud walls that separate the fields, a few papi- 
Tionaceous berbaceons species snch as Dexmoiium, Alysicarpus, or 
Dephrosia, and in the submerged fields of the lawer provinces 
sPischynomene. But as weeds of cultivation there are remarkably 
few Leguminosc, while the crops of that order belong to the 
Papilionacen entirely; and it is to these, and almost theso 
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exclusively, that the renovation of the soil’s supply of nitrogen, 
through tho agency of root tubercles, must be attributed, and not to 
the wild Leguminose. It is indeed noteworthy that there is no 
agricultural crop obtained from either the Cwsalpinew or the 
Mimosece.. F 
The part which the wild Leguminose play in preserving, 
if not in forming, the fertility of waste tracts iy a question that 
should commend itself to the consideration of the Forest more than 
to that of the Agricultural Departments. If the views advanced 
by Hollriegel be confirmed, as applicable to all Papilionacer, then 
the inference would be anayoidatle that in measures of re-affor- 
estation, a prominent place should be given to the encourgement, 
of the growth of papifionaceous bushes or herbs, (in the. initial 
stages of such experiments), even although these might be of no 
yaluo as sources of timber.— (ibid) 
A. G. WATT. 


Marram Grass in Australia. 


A committee of the Legislature, appointed in 1852, to enquire 
into the means of preserving Cape Cod Harbour, in speaking of 
the beach between the ocean on the north and the channel of ast 
Harbour—which is all that prevents the sea from breaking over 
into Cape Cod Harbour—says :— This tract consists of loose sand, 
driven about by every high wind, which throws it up in heaps like 
snow-drifts. The wind from any point from north-east to north- 
west, drives the sand directly from said beach into the channel of 
ast’ Harbour, and is carried by a strong current into the north-west 
part of Cape Cod Harbour. The ocean on the north is wasting 
this narrow beach away in every storm, and the current in Hast 
Harbour channel andermining and destroying it on the south. The 
decay of said beach has been on the inerease for soveral years ; it 
has narrowed within seven or eight yoars, by the tide that rans 
through Enst Harbour channel, from 8 to 10 rods. Where the 
mail stage travelled only one year since, is now tho channel, 
with 6 feet of water at low tide, and from 12 to 14 feet nt high 
water.” 

Tho first effort made by the State for the preservation of this 
important harbour appears to have been in 1714. ‘The town was 
incorporated in 1727, and was at that time a place of some extont 5 
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but the inhabitants soon began to leave, and in less than twenty 
years it was reduced to two or three families. After the revoln- 
tion the place revived, and is now a thriving town. 

The object of the law of 1714 was to arrest the destruction of 
the tree and shrubbery on the province lands, and on the prosorva- 
tion of which it was thought the harbour dopended, as they prevont- 
ed drifting of the sand, 

In 1824 commissioners were appointed by the State Govern- 
ment to examine tho subject, and report what action was necessary 
to prevent the rapid destruction of the harbour. They recommended 
an Act to prevent the destruction of beach-grast, and reported. 
that the sum of 3,600 dollar: would be necessary to set out that 
plant. inake fences, &e. ‘The Legislature in 1826 applied to Con- 
gress for that sum, and Congress has, at different times, made ap- 
Proptiations te the amount of about 38,000 dollars, which seem to 
have failod in some measure to accomplish the object intended, and 
East Harbour is -till rapidly filling up. 

Many years ago, it was as customary to warn the inhabitants 
of Traro und some other towns on the Cape every spring, to turn 
out to plant beach-grass, as it was in the inland towns to turn out. 
and mend the roads. ‘This was required by law, with suitable 
penalties for its neglect, aud took place in April. 

A farmer of much practical knowledge concerning this sub- 
ject says :~* Since the cattle have been kept from the beaches, by 
the Act of tho Lexislature of 1826, the grass and shrubs have 
sprung up of their own accord, and have, in a great measure, in 
tho westerly parts of the Cape, accomplished what was intended to 
bedoue by piauting grass. It is of no use to plant grass on the 
high parts of the beaeb. Plant on the lowest paris and they will 
rise, while the highest place, over whieh the grass will spread, are 
levelling by the wind. 'To preserve the heacl it inust be kept as 
level as pussible.” 

Beaci-grass is of little value, except to prevent our loose sandy 
beaches irom being drilted about by the wind, We have but one 
species, and this is fast spreading over our upland, making it use- 
less dor cultivation. Land that would produce from 20 to 25 
bushels of Indian corn (o the acre, without any manure, twenty- 
five or thirty years ago, is now overrun with beach-grass, and will 
produce nothing else. [f the dead grass is burnt off in the spring, it 
will make a pretty good pasture for cattle and horses. It keeps 
green longer shan any grass we have. It can be cultivated from 
the seed or by transplanting. Que loose sandy beaches are the most 
saitable for its growth. . 

Beuch-gras» seems to require the ussistance of some disturbing 
causes to enable it to attain its full perfection. The driving winds 
in some localities are sufficient, while in other places, where it does 
not thrive so well, it is probable that an iron-tooth harrow would 
greutly improve and aid its growth. 
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Propagation—While this grass has beon extensively used in 
Europe, probably for centuries, for binding coast sands, it does not. 
appear tohave been introduced into Australia for the purpose 
until recently. 

The soed of the Marram grass was first introduced into the 
Colony of Victoria by Baron von Mueller in 1888, and by him 
entrusted to the Borough Council of Port Fairy for experiment on 
the barren shifting sand-hummocks fronting the coast line of Port 

. Fairy. It has proved to be the most effectual sandstay ever 
planted. Practical evidence ofits value can be seen in the 50 
miles of sandhills extending between Warrnambool and Port Fairy, 
now reclaimed by the Marram plantations, sown under the direc 
tion of Mr, $. Avery, the park ranger. So complete has been the 
reclamation of the Iunds, that where a few years ago not a sign of 
vegetation was to be seen, there now exists n sncenlent grass ea- 
gerly devoured by catile, and growing to a height of 4 feet. Mar- 
Tam grass is practiully indestructible—burning, cutting, or eating 
off only makes it thrive—while in exposed shifting sand it pro- 
pagates as surely as in the most sheltered situations. 

The grass is planted in rows at a distance of 6 feet apart, the 
space between the plants at least 2 feet. The depth to which each 

lant is pnt into the sand depends upon the nature of the sand. If 
in sand not likely to drift for two or three months, 9 inches is 
deep enough ; but if very loose and shifting, the grass should be 
placed from 12 to 15 inches deep. A “ plant” consists of as much 
grass as a man can conveniently hold in his hand, and care is tak- 
en to have the roots regular. The system adopted in planting is 
for ono man to dig the hole, and another man puts in the plant, 
around which he well treads in the sand. After twelve months’ 
growth tho plunts aro fit for thinning out and transplanting. 

Cattle aro not allowed to graze on the grass until the roots be~ 
come thoronghly established, It takes 8,630 “ plants” to the acre + 
and there are about 2,800 “ plants” to the ton, thus 1 ton 6 ewt, 
covers one acre. The mosé favourable time for plants is from 1st 
May to end of July. ‘The grass retains its vitality, and strikes 
root after being outof its sand-bed for three months or more. 
(Melbourne Leader, 2nd December, 1893.) 

Marram grass commences to flower in November, with na ; in 
fact, waiting for the fowers has unavoidably delayed the present 
notice of this undoubtedly valuable plant, It flowers in July in 
England. 

Marram Grass at the Cape-—The following account of the at- 
tempts to acclimatise the grass at the Cape, and some pertinent 
observations on the Port Fairy experiments, as detailed in the 
Leader, are instructive :— 

As a specimen plant, Ammophila (Psamma)} was introduced 
somo yoars ago into tho Botanic Gardens, Cape Town, by Profes- 
sor MacOwan, and seed obtained from Lincolnshire, England, was 
sown on the )’Urban Road sands by Mr, Lister.. The grass is 
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said to have grown well. t was naturally killed by the Port 
Jackson wattles sown with it, and it was afterwards abandoned as 
a temporary stay in favour of the native Pyp grass, 

ke Eerste River sands, 56 1b. of seed obtained from Vilmorin 
& Co, Paris, were sown in situ in 1892. Tho seed germinated 
‘only at the foot of the sandhill experimented upon, and from a 
smail patch, not much larger than a good sized dining-table, 650 
bundles of thinnings were taken. These have been transplanied 
on one-sixth of an acre of sund, in rows 6 foot by 2 fect apart, in 
accordance with the method described below. Other two-year-old 
plants will enlarge the Marram Nursery to about half an acre, 
and one-year-old plants have not been thinned, 

‘The larger plants removed were fully 4 feet high, and thus, 
with the advanuage of Cupe Town refuse manure, have allained in 
two years, from seed, a growth cqual to three-year-old transplants 
at Port Fairy. That Marra grass is not readily raised from seed 
appears to be shown in the demand made upon the Victorian plant 
supplies by other Australian Colonies, Africa, and India ; but once 
gorminated it seems to thrive amazingly. Tho actual yearly in- 
crease is not stated in the Port Fairy report. My impression, 
based upon the prolific growth of the limited number of plants at 
the Ferste River, is that, in favourable situations, and with manure 
it will quadruple itself annually. 

Ina fow years thinnings should be available for distribution. 
‘To avoid heavy transport charges on large quantities of plants, pro- 
bably the best plan would be to form a small nucleus plantation of 
1 or 2 acres ata sheltered spot near the sands to be reclaimed. 
‘If such 2 plantation of 2 acres in one year doubled itself only, in 
six years sufficient plants would have been produced to reclaim 
128'acres of sand. The probability is, however, that the increase 
would be more rapid. 

he fivst essential measure to success appears to be the fenc- 
ing in of the sands, to exclude cattle before the grass is mature, 
and to protect it afterwards in the dry season. The cost per acre 
of fencing will vary considerably, according to the shape of the 
sands and their geographical position, On the coast, for instance, 
with an ocean boundary, one side of the sands would be naturally 
protected, wherens an inland sand might require foneing on three, 
four, or more sides. 

To arrive at an estimate from which to make local calculations, 
let us assume a sand-drift to be 1 mile long and half a mile broad 
—say, 320 acros in extent, Fencing ean be erected in most parts 
of the Colony for £50 per mile, or less ; say, £150 for the 3 mile 
boundary, or about 10s, per acre. Holes can be made in the sand, 
and the plants conveyed from the nucleus plantation and put in for 
£1 per thousand, say, 3,500 plants per acre equal £3. 10s, Allow- 
ing 4s. por acro for direct supervision—an ample charge on 
extensive works—a total cost of £4, 5s. per acre is arrived at, and 
-on 820 acres would cost £1,360 to protect and plant. 
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“Ifa plough were used for drawing a planting farrow, and 
‘closing it again, the cost might be considerably reduced.”— 
(Journal, Department of Agriculture, Cape Town, South Ajrica, 
26th July, 1894). 

Marvam Grass planting by the Department.—This grass has 
been extensively planted by the Department at the sand-irift ab 
Neweastle, in conjunction with the Maritime Pine (Pinus maritima) 
and the vexed question of how to deat with this drift, which, in 
times gone by, has heen such a source of expense and anxiety 
appenrs to be in a fair way to settlement. The grass is flourishing 
splendidly, the area under the grass is inereasing year by yar, 
and quantities of the grass are each winter season sent away to 
public bodies and private individuals (in this and other colonies), 
who desire to resist the encroachments of coast sands. Following 
is an extract from a letter received from 4 correspondent supplied 
‘by the Department, with specimens of tho grass lor experimental 
purposes :— 

“Theg to report on the success of the experiment to grow 
Marram grass at Shell Beach, Middle Harbour, where the rootlets 
you kindly obtained for me some months back have been growing 
splendidly, and already throwing out shoots 8 to 4 feet away from 
the mnain stems My friend Mc. —-——,, who planted tho roots, 
states that he put in « handfal of manure with each root which no 
doubt assisted the quick growth of the grass, which is now about 
2 feet in height, and of a deep green colour. 

“Some rootlets that I planted at the same time as the above 
at Edwards Bay, Middle Harbour, have unfortunately been eaten 
down by eatile. 

“T would strongly advise your department to plant the Marram 
grass along the Spit Road beach, Middle Harbour, whore, if pros 
Weted during the first year from cattle, i, would afford protection 
to the embarkment along the road to the ferry, and also assist in 
roclaiming an extensive flat on the Pearl Bay side of the Spit.” 

Tho Department will be glad to supply’ experimental quanti- 
ties of thé grass to persons willing to plant it in. suitable localities, 
‘There is no doubt it is far more 6fficiont asa sand stay than the 
nitive Spérifex hérsutus, described and figured in the Gazette for 
Lecember. 

Fodder value—In a report upon the grazing capabilities of 
the grass furnished to Baron von Mueller by Mr. Avery from Port 
Fairy, under date the 18th instant (November, 1893), he states :— 
“T generally put the cattle into the Marram grass enclosure after 
‘the first reins we geb in April, and then allow them to graze 
“there until the season begins to get too dry, when they ara taken 
‘out and kept off till next season. I have beon able to keup them 
‘longer in this season on account of the late rains we have had. 
«During the last season I have had about 100 head of cattle graz- 
‘ing on about 100 acres of Marram grass for six months, and the 
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‘cattle kept in fair condition during that time. There seems to 
‘be some doubt in the minds of a great many persons who have 
‘heard about Marram grass that it is of no value as a fodder, but 
‘Lean assure you that the cattle at Port Fairy thrive woll on it, 
‘and if it was not for this. grass during the winter months the resi- 
‘donts’ cattle would fare badly. Iam of opinion that it would 
“make a splendid ensilage---Melbourne Leader, 2nd December, 
£1893.” Mr. 'T. E. Willis planted some Marram grass at Edwards 
Bay, Middle Harbour, but. reported that they were eaten down by 
cattle, Baron von Mueller (Select Extra-tropical Plants, 1888 
edition) says —* Like Elymus arenarius, not touched by grazing 
animals.” ” Dr. George Vasey says :—“ This grass has no agrical- 
tural value.” At Cupe Cod Harbour the grass does not appear to 
be used for grazing purposes. 

These statementa may be reconciled az follows :—-When fully 
grown, the Marram grass is notoriously a strong, fibrous grass, 
beyond the power of cattle to digest, even if they are able to mas- 
ticate if, but the young growth (and even larger growth if the 
season be moist and favourable), can be eaten hy cattle, hence the 
protection a Marram grass plantation requires at this most eritical 
period of its existence. It is a matter of common knowledge that 
many of our native tussocky and other grasses are browsed mpon 
by catéle, while young and fairly snccalont, but, on account of 
their hareb and wiry nature, they are absolutely wneatable when 
fully grown, The use of Marram grass must always, thereforo, be 
very subordinate from ihe point of view of the pastoralist, Its 
value is that of a coast sand binder. 

At the same time the question of keeping cattle away from 
nowly-farmed Marram grass plantations must never be lost sight 
of. Fouder in such situations is harsh and sparse, and stray cattle 
will roadily bite at the comparatively tender Marram plants just 
coming into growth, and perhups exterminate a plantation unless 
checked. 

Since the above was in type, I have received the following 
letter from Mr. 8. Avery, of Warrnambool, Victoria, which shows 
that the grass is a really valuable fodder-grass :-—“ The Marram 
grass is edible during the whole of the year, and cattle will eat it 
at any time, but while there is plenty of rye grass and clover on 
the flats during the spring the cattlo prefer rye grass and clover 
to the Marram grass, but as soon as the grass bagins {0 get scarce 
on the flats the cattle then take to the sandhills and feed on Mar~ 
ram grass during the winter months, and thrive wall on it, Before 
tho Marram grass was introduced into Port Fairy, the cattle ren- 
ning on the flats along the sea coast used to auffer severely from 
scouring, and a great many used to die from that canse, but now 
you will never find a beast scoured that grazes on. the Marrai 
ges lantations, it being of a binding nature as well as fattening. 

he Macram grass will only thrive weil on barren sand-drifts 
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where it is impossible to get anything else to grow, and the greater 
the sand-drifts the botter it thrives, and as asand-stay it eannot 
be equalled.” 
jabitat and Range—Shores of Europe and North Africa, 
Dr. George Vasey also states that it grows on sandy beaches of 
the Atlantic, at feast as far south os North Carolins and on the 
shores of the Great Lakes, but so fur it has nat been recorded 
from the Pacific Const, It is, however, not indigenous to the 
Taited States, though from the account which has been given of 
Cape Cod Harbour it will be seen that it has heen thoronghly 
acclimatised on the American continent. 
3H. MAIDEN. 
(Department Agriculture, N.S. Wales.) 


Wood-pulp Mosaics 

A German has lately invented a process for manufacturing 
floor mosaics from woodpulp, of which the following is a descrip. 
tion :—Several particles of wood, such as suw-dust, fine shavings, 
&e., are soaked ina mixture of shellac and aleoliol, so that the 
pores of the wood are penetrated and thoroughly dried. A cement, 
consisting of fresh cheese whey and slacked lime, is then prepared, 
This coment is thinned with water, and then mixed thoroughly 
with the already dey wood particles in such « way that the consis 
tency of the mass ig uniform. Particular care is taken to render 
the cement as thin as possible, so that it will distribute itself casily 
and uniformly, and enclose each particle of wood as perfectly as 
the shellac solution, ‘The misture thus produced is allowed to 
dry until it is only moist, not thoronghly dry as_ before, for in the 
latter case the curd would lose its cohesive power. ‘The moist 
pulp is then put into hented mosaic moulds of tho desired shape 
and size, and in these forms placed under the press. As a result 
of the heat the shellac softens, regaining its wlhesive powers, and 
the curd coment hardens rapidly, so that both of the substances, 
the shellac as well as the cement, unite under the pressure x0 per= 
fectly with the wood particles that the wood mass resulting may 
within afew minutes be taken ont of the moulds without losing 
the form received. After the cooling process and complete hard- 
ening, these mosaics, it is claimed, are far less susceptible to any 
change of temperature or moisture than any natural wood. — Ié is 
necessary that tha nse of overy other ingredient, especially if of 
an oily or fatty character, should be avoided in this character, aa 
otherwise the close union of the shellac with tho curd coment 
would be retarded or even prevented. Weod-pulp or the manu~ 
facture of multi-coloured mosaic is prepared in the following 
manner :—The particles of different varieties of wood are put 
through the process separately, so that the natural colow of the 
wood itself is bronght into prominence. Dyes dissolved in alcohol 
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cave mixed with the shellac solution before the wood particles are 
-coated, The wood particles are first coloured with dyes dissolved. 
in water, and allowed to dry well before coating with the shellac 
solution. For simple floors it suffices to manufacture mosaics of 
different colours, changing them at pleasure, so as to form a varie~ 
ty of patterns, The manufacture of pattern or fancy wood mosaics 
is proceeded with as follows :—Pattern moulds of the required 
design divided into fields and figures are fitted into the plain 
mould; each section of the design is filled with the wood-pulp, 
‘dyed as before described, and the pattern mould removed, after 
which the whole, thus freely outlined, is subjected to heat and air 
pressure as before mentioned, the result being perfect vari-colour- 
ed, fancy mosaic. This wood mosaic, in spite of its hardness and 
rrosisting qualities, still retains all the essential properties of wood, 
boing adaptod for use aa floor covers in living-rooms and similar 


purposes.—(Timber Trades Jourwal). 


Chemical Woodpulp. 


Abstract of a paper read at the Imperial Institute by Mr. S. P. 
Eastick, Sir Henry Tyler in the chair. 

The manufacture of woodpulp or wood-cellulose is an industry 
which occupies un important position in both the Old and in the 
Now World. The rapidity of progress of this branch of techno- 
logy ia a marvel among modern enterprisos. For example, in the 
United States there were in 1885, 97,000 tons produced, while last 
yoar the quantity probably exceeded 1,000,000 tons, having a 
market value of over £5,000,000. In the United States alone 
500,000,000 ft. of logs, represented the destruction of 100,000 
acres of forest, are now annually utilized for pulp manufacture. Tt 
is estimated that the daily editions of the New York World absorb 
about seven ucres of an average forest, Although originally in- 
‘tended for the manafheture of paper, woodpulp has heen largely 
adapted to other purposes, By various methods of indurating and 
otherwiso treating the pulp, it has heen successfully employed for 
ithe manufacture of all kinds of farnituro, of carriages, wheoly, 

rimantenux, kitehen utensils, burrels, water pipes, floor covering, 
doors, buildings, and ornaments, and, in the United States Navy, 
for protective purposes, ‘The fibres have been spun and woven 
into garments and blankets, the rags are produced therefrom at 
ahout hulf the price of those of wool. In Hamburg « complete 
hotel has heon built of woodpatp. In surgery it is largely employ- 
-ed as a modium for applying antisepties to wounds, for bandaging 
and other purpoyes. It’can be dyed to any colour and shude, and 
-ean be rendered firo and water-proof. The first suggestion as to the 
possibility of making paper from wood appears in an essay published 
by Reamur in 1714, and in France spocimens of paper were mado 
from the bark, leaves, and wood of various trees in 1750. In the 
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first year of the present contury a paper-maker, Mathias Koops, 
sucoseded in producing paper from straw and wood, which he used 
for printing w book upon the subject. ‘The manufacture of ground 
woodpulp ts the invention of a Saxon watchmaker, Keller by name, 
who, in conjunction with an engineer named Volter, constructed a 
machine for the purpose. ‘The present mode of producing this 
material is essentially that of Keller and Volter, with some im- 
provements, 

The class of wood used for the manufacture of pulp by 
chemical processes is known as soft-wood, and belongs to the order 
Coniferce or cone-bearing trees, The common spruce and the 
silver fir are tho chief species that supply the “chemical” wood- 
ulp of Europe, while the white spruce, black spruce, Canadian 
Pemtock, white American pino, and the silver fir furnish the bulk 
of woodpulp in America. For the production of woodpulp by 
mechanical processes, poplar, aspen, spruce, and fir are mostly 
used, Although evory class of wood can be converted into pulp, 
only the soft coniferous trees are suitable. Trees having a diame- 
tor of 6 to 20 in. at the base, and of about 20 years’ growth, are 
considered best, ‘The great majority of pulpmills obtain. their 
supply of wood in the form of round logs about 6 to 10 ft. long, 
while in some districts, edgings and waste from the saw-mills, 
board ends, battens, and even old packing cases, ure used for make 
ing pulp. Sawdust has been experimentod with for the purpose of 
making “chemical” fibro, but owing to the difficulty of securing 
its thorough penetration by the solvent liquor, and to other 
troublesome features, its use has been foand impracticable, 

In Burope—Scandinavia, Russia, Austria, and Germany pos 
sess the largest woodpnlp forests, which, excopting those of 
Germany, aré the natural virgin growth, and are still very exten- 
sive, notwithstanding the enormous quantities annually cut, In 
Germany the original natural forests have been almost exhausted, 
but new plantations are grown upon their sites under Government 
supervision, Undoubtedly the American continent has the largest 
supply of pulpwood, and immense virgin forests of xuituble wood 
in Canada and Newfoundland ave still’ practi ally untouched, but 
great demands will, at no distant day, bo mado tipon these forests, 

Tho appellation * woodpalp” inelades, as already indicated, 
two distinct varieties of pulp, having different compositions and 
Beoperticn. ‘Thar are Kuswn in comumiros is. machinteal ocr 
ground woody and “chemical” pulp or wood celluloss, The 
former is simply wood ground toa pulverulont or sawdustelike 
material, washed and made into sheots, while the latter or chemical 
woodpulp is produced by treating the wood with chemicals which 
Tamove'the Tigneoits and mineral components, leaving the celltlosc= 
fibres almost pure. Of “chomieal” pulps there aro severn) varies 
ties named according to the chemical agents employed in their 
manulacture~—thus there are “ sulphite ” wood fibre, “soda ”-fibre, 
and “sulphate ”-fibre or pulp, prepared by the action of salphite of 


B61 CHEMICAL WOODPULP. 


Tine, canstic soda and salphato of soda respectively, The lecturer 
deseril.ed tho manufueture of “chemical” woodpulp or cellulose 
by the aid of diagrams of the various apparatus and machines em- 
ployed, and by samples of the intermedinte and finished products, 
together with specimens of different qualities of paper produced 
from these pulps. Qs’ the varions countries manufacturing wood- 
pip, the United States, so. far as qnantity is concerned, stands 
foremost. The Canadians nro beginning to realise the advantages 
they possess for the development of this industry. Asa suitable 
country for the prodaction of woodpulp Canada stands, indeed, 
among the foremost in the world ; it possesses vast forests of 
snitable wood, whose quality cannot be surpassed; it has magni- 
ficunt rivers for transporting logs and produce, and enjoys the 
advantages of numerous seaports and low ocean freighis to 
Europe, It seems incredible that United States manufacturers 
have gone to Canada for their supplies of wood, maunfactured 
it into paper, and then exported the paper into the Canadian 
markets. ‘The value of the paper imported into Canada from 
the United States alone amounted in 1893 to 730,000 dollars, 
in addition to which they largely imported from Europe. 

Tt is to the interest of Canada to encourage the exportation 
of wood, and at the sume timo to manufacture on a large scule 
both pulp and paper, ‘The removal and utilisation of the timber 
and the conversion of vast tracts of forest into land suitable for rural 
settlements would benefit the country. Tt is satisfactory to find 
that one or two Canadian firms have been enterprising enough 
to commence exporting woodpulp to this country, and have most 
successfully faced competition with Srandinayia. The quality of 
the pulp manofactured by thom is of a high standard, and is 
certuinly equal, if not aperior, to any of Huropean make, and 
although tO a large extent excluded from the United States 
by a high tariff, it should find a market in Europe. 

A brief reference was made to our oldest and, perhaps, 
our most unfortunate colony, Newfoundland. This country, from 
the earliest settlement, has depended upon its fisheries, while its 
great natural wealth, which, for want of enterprise and capital, 
Jies dormant, might coavert it into a most prosperous colony. 
Besidos being rich in minerals, «large proportion of the countr’ 
is covered wich a dense virgin forest of the trees most suitable 
for woodpulp manufacture, the coat of which would be consider- 
ably lower than in the most favourable districts of Canada or 
Scandinavia, Pyrites, available in the production of “ chemical” 
wood-fbre, are to be found in various parts, while pure water and 
immense water-power are to be met with in localities convenient 
for the erection of pulp mills, Unfortunately the colony has the 
reputation of being an Arctic ice-bound countgy ; such, however, 
js by no means the ease. Some of the bays and rivers are blocked 
with drift ice for several months during winter, but on the south~ 
ern coast there are bays, such as Placentia Bay, which are open 
for shipping all the year round. —(Timber Trades Journal.) 
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Woodlands in Sussex, 


The cultivation of underwood asa source of annual income. 
and profit has probably been carried out to a greater extent in 
Sussex and the surrounding counties of Kent, Surrey, and Hamp- 
sbire than in any other part of England ; therefore some account. 
of the system pursued may be of interest. 

Plantations here are formed almost invariably for the growth: 
of underwood, and but seldom for that of timber, oak being indi- 
genous to the soil, freely reproducing itself from solf-sown acorns 3 
care in presorving the tillers as they como up, and their proper 
thinning as they increase in growth, being nearly all that is neces 
sary t ensure a crap of timber. 

The woodlands may be divided into three classes ; Ist, land 
wholly under timber; 2nd, lands partly under timber and partly 
under wood ; and &rdly, plantations wholly ander wood, the second 
clnss forming the principal portion. The underwood, on these 
lands being formerly composed almost entirely of hazel has of 
late years been much improved by filling up the bare and vacant 
epaces with ash, birch, or Spanish chestuut, Plantations that are 
of comparatively recent date are formed, in some cases, altogether 
of Spanish chestnut, where tho soil is found s le to its growth 
or of a mixture of ash, birch, and chestnut ; willow and alder ave 
also planted in damp or boggy situations. 

The underwood is sold chiefly by public auction, the sules 
taking place from the middle of October to the end of November 
in euch year in lots of about two to six acres, although frequently 
larger and smaller lots may be put ap, depending ou the size of the 
plantation or the quality of the wood, the price being generally at 
so much per statute acre, but sometimes by the piece. “The age at 
which the underwood is cnt varies from eight to twelve yeurs? 
growth, plantations being ent at an earlier age than underwood 
grown beneath timber. Good planted stuff will fetch from £2 to 
£4 per acre per year's growth, £30 to £35 per acre being 
generally the Rignese price made, average planted stu of eight. 
or nine Years’ growth selling at from £16 to £25 per acre. 

Thé underwood is principally converted into hoops for bar= 
rels, tubs, ke, the wood being split, shaved, and tied up into 
bundles in lengths of Ld feet (the longest size) down to 24 feet, 
60 pieces making a bundle of 14 feet and 360 pieces a bundie of 
24 feet, 30 bundles making a load of boops in all lengths. Hazel 
is generally converted into hurdles for folding sheep, whilst ash 
is frequently picked out for hop-poles, the trimmings and very 
rough, crooked stuff being made into bavins or fagots for fuel. 

‘The conditions wnder which the underwood is soll are pretty 
generally as follows, although they vary somewhat in different 
localities -— 

«Except that the anctioneers reserve the right of refusing a 


bidding, tho highest bidder to be the buyer, and if any dispute 
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arise between two or more bidders the lot shall be immediately 
put up again, 

“ No person to wlvance less than five shillings at each bid, and 
shall not retract his bidding. 

“The underwood of the lots stated to be sold by the piece, and 
in lots the measurement of which is stated to be actual, shall be 
takon by the purchaser at the quantity stated. ‘Actual’ measure 
means whon the piece has been measured before, and the 

mantity is therefore known. The purehaser of each lot 
shall immediately after the sale pay to the agent of the 
seller a doposit of not less than 20 per cent. in part payment of the 
purchase-money, according to the estimated measurement, and give 
approved security for the payment of the remainder to the soller 
or his agent on or before the 5th day of May next, before which 
day all the lots, except the lots sold as actual and by the piece, 
shall be measured by the surveyor of the seller ; and in caso of 
non-payment of such remainder of the purchase-money on or 
before the said 5th day of May, the seller after such default 
(without prejudice to any other means for recovering such pur- 
Shasecichey) shall be at fall liberty at any time to seize, retake, 
retain, and resell the said underwood, or if wholly or in part con- 
verted, the produce thereof, and wheresoever or in whosoever’s 
possession the samo may be, for making good the purchase-money or 
such part as shall romain unpaid. If the remainder of the pur- 
-chase-money shall not be paid on or before the said 5th day of May 
next, the purchaser shall pay interest on the unpaid purchase- 
money from that day at 10 per cent, perannam, ‘The purchaser of 
ret ot of lols as auall’ siike immodinta payment. of the purchase- 
money an allowance or deduction of sixpence in the pound on the 
amount paid (not including the deposit) will be made, subject to 
final settlement when the lots are measured. 

* All tillers and trees shall be carefully preserved and left un- 
injured by the purchaser, and if any such shall be cut or injured 
the purchaser vhall pay treble the value of the same; and all 
damages, with the expense of assessing the same, shall be paid to 
the seller or his agent within seven days after publishing 
the award of the reforee, as appointed in the last condition. Tho 
purchaser sball leave uncut such a reasonable number of plashers 
ag shall ha marked or set out by the woodward of the seller, for 
which plashers the purchaser shall receive payment at the rate of 
sixpence per score ; and the purchaser shall allow the seller or his 
sorvanty to take, without making any allowance, so much under~ 
wood as shall he required for making good the fences. 

“ All the anderwood shail be severed from the stem on or 
before the 25th day of March next, and the fagots and other pro- 
duce shall be stacked by and at the expense of the purchaser in such 
places only, and not clsewhere, as shall be pointed ont by the 
sellor’s surveyor, or yy the woodward, on or before the 80th day of 
April next, and the whole shall be entirely cleared from off the lands 
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of the seller on or before tho 29th day of September next (except 
in certain specified lots which may remain until the Ist day of 
March in the year after next), or become forfeited to the seller. 
And in all cases the purchaser shall make use of the accustomed 
roads only, except only on oceasions when any other road may be 
jointed out by the woodward ; and all other new roads made b 
fim or them will be accounted as wilfal damage, and be assessed, 
and payment thereof enforced, according to the last condition. 

© Upon failure or neglect of complying with the above condi« 
tions, the deposit money shall be forfeited to the seller. who shall 
be at full Tiborty to resell each Tot or lois, or the goods converted 
from the same, either by public auction or by private contract, 
and the deficiency, if any, by such resale, with'all charges attend- 
ing the same, shall be made good by the purchaser at this sale and 
be recoverable as for liquidated damages. 

“Lastly, all damages and other charges arising out of the 
infraction of any of the foregoing conditions, or any matter or 
things relating theroto, shall be submitted to the sole umpirage of 
tho auctioneers at this sale, or some person appointed by them in 
writing, such award to he binding on all parties, ‘And such 
ampire shall haye all the powers of an umpire appointed under the 
Common Law Procedure Act, 1852.”—( Timber Trades Journal) 
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Note on the Patiala Western Siwaliks, 


The situation and general condition of these Khols* is so well’ 
known that no lengthy description is hero called for, and it will be 
salicient to note that they form a low range of hills rising in 
elevation to 2,050 feet, and running from the right bank of the- 
Ghaggar river parallel to the outer range of the hills, upon which 
Kasanli is siiuated, and from which they are separated by a long 
narrow valley locally called the Dun. 

Their course, therefore, is virtually from south-west to north- 
easi, and their length to the Nafagarh State boundary séme 12 
miles in o straight line; the width of the range is considerable, 
but that of the portion owned by the State varies from 3 miles to 
one mile, following the boundary of the Umbaila District. In 
Kala Teop the slopes are modorate, but elsewhere they are 
generally precipitous to steep. 

2. As a whole, the soil may be described as a very soft, 
friable sandstone, intermingled with bands of a sandy’ clay. 
Excopt, therefore, when well covered with vegetation, a state 
of affairs, which is unfortunately very raro, the soil is easily 
eroded, the pure sand is carried away dy the rain alone, and the 
hot sun splits the surface of the clay into mnumerable cracks, 
so that the rain when it comes carries masses of it down into the 
Nallas. Under these cireumstances landslips are, of course, very 
frequent. It should be noted, however, that the most southerly 
portion of the ridgo, which adjoins the Ghaggar river, is formed by 
a well defined rounded hill known a3 Kala ‘Toop. The soil here is 
different to that in the Kbols proper, for it seems to partake much 
more of what is known as a boulder formation ; it is mach less 
liable to erosion, and very much better covered with vegetation 
than the rest of the area. 

3. Kala Toep is a fairly well stocke) scrub jungle, formed . 
of the usual species to be found in the low hills, In some portions 
of the Khols, too, the vegetation is pretty good, for instance in 
parts so situated that owing to thoir distance from the villages 
they are naturally protected against excessive grazing in sheltered 


* Khol ia Hindi word, meaning literally @ hollow ; here used for ravine. 
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Nallas, and commonly wherever the soil is more stable than usual. 
Yn such situations Chal is tho predominating species, while a few 
Khair, Shisham, Amaltas, Dhak, &e., are to be found mixed with 
the inferior bushes. But over the greater part of the area vegetation 
is very scanty, indeed, and may be said to be generally confined to 
scattered stunted bushes of Koraunda and Kuri with a moderate 
growth of grass, 

4. Up to about the end of the year 1885 this range was 
open to unchecked grazing of all kinds, both of Stato and of foreign 
cattle, while the portions in the neighbourhood of Kalka, but more 
especially Kula Teep, wero oxposed to indiserimnate cutting, lop- 
ping and oven stubbing ont roots for charcoal and lime burning, in 
addition to the ordinary lopping for fuel and fencing carried out 
hy the people. Felling of all kinds was then probibited, and in 
4887 the whole of the Kala ‘Teep hill was closed to grazing, but 
subsequently in 1891 it was found necessary to again open a small 
portion of it to provide for the grazing of the neighbouring village 
cattle, The grazing of foreign cattle has also been stopped through- 
out the whole range, and, as far as possible, lopping for fodder 
‘prohibited, while a few years ago 9,298 acres of the range were 
demarcated as State Forest, 

Theo forest settlement, carried ont by Mr. Minniken, provides 
that ono-third of this aroa may be closed to grazing, and according- 
dy taken up, until at the present time there are altogether 14 por- 
tions of the forest closed to grazing ; three of these :—Kala Teep 
725 acres, Nagaranwali Khol 127 acres, and Khol Khera 775 acres 
—are closed to grass cutting as well as grazing, the remainder to 
grazing only.” ‘The total aren closed, however, has not yot been 
‘brought up to the limit allowed by the settlement. 

B. the first attempt at any kind of reboisement work was 
amade in the year 1887 when a quantity of Kikar seed was given 
to the Zamindars who were made responsible for sowing it throagh- 
out the Khols, Not much could be expected, of course, from this 
kind of work, but still there ave a fair number of fine young Kikar 
trees to be found in most of the Khols as the result of these sowings, 
“Then in 1888-89 the Stato Forest Department carried out sus 
-cossfully Kikar sowings in waste lands along the bank of the Sirsa 
river at the foot of the Khols, but a good deal of this land has been 
anbsequently carried away by the river. 

The main reboisement work, however, is confined to the 
Nagranwali Kbol which, three years ago, was taken in hand with the 
intention of forming a regular plantation, the objects being, firstly, 
to control and regulate the smal] Nallas, and then with the aid of 

lanting and sowing to prevent landslips and the formation of 
lestructive torrents, and finally to transform a useless and indeed 
a dangerous area into a useful and revenue yielding plantation, 
For this purpose commencing at the top of the area a series of emall 
-bonds are bnilt across the course of the little Nallas; these bunds 
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are constructed any timo betwoen the closo of the winter rains and 
commencement of the rains proper, and made either of loose stone 
work or of large onttings of Shingan, Thor, Pindara or Kharpat 
bound with Maghan ropes. Their effect is to arrest the loose soil 
brought down with rain, and so raise the level of the little Nalla bed 
behind them to the top of the bund which, if not themselves 
carried away, they generally succeed in doing in the one rainy 
season. 
At the commencement of the next rains the soil so collect- 
ed is planted up with strong plants raised in the Pinjour forest 
nurseries, and put out by the method known as “basket planting,” 
while at the same time attempts are made to steady the sides of 
the small Nallas by putting out quickly growing grasses and strong 
nursery plants according to the slopes of the hill side as the upper 
portions of the area are snecessfully treated, this work will be 
gradually extended downwards, until at ust the whole of this 
plantation has been dealt with. 

At first planting with the species noted at foot* was alone 
relied on, but during the rains of 1894, a good deal of sowing 
of Kikar, Shisham, Khair, Siris, Dhak, Bahera, Maghan and 
Kuri was carried out on the easier slopes of the upper portions of 
the plantation, while within the past month 500 strong Hobinia 
pseudueacia plants, obtained from the Simla nurgories, were put out 
along the ridge. Tt: is to be noted that during the first hot season 
after being put into the plantation the plants are watered twice, and 
thereafter are left alone ; many of the transplants, therefore, have 
now passed through one hot weather without being watered, and 
without enffering in any way whatever. Work of this kind can- 
not, of course, be anccessful all at once, for landslips carry away 
the bunds and cover up the young plants, but still considering the 
short time the work has been in progress a marked measnte of 
success has been obtained, quite snfficiont, I think, to show that 
ifthe work is continued the ultimate reboisement of this Khol is 
only a mattor of a little time and money, for the great majority 
of the transplants are growing splendidly, while the sowings of the 
last rainy season have given very good results, and generally the 
condition of this Nagranwali Khol, after only 3 years’ treatment i 
in striking coutrast to that of the unprotected Khols along side 
it. 
In addition to the work in the regular plantation the last, two 
years have seen seattered sowings of Kikar, Khair, Babera, ote., 
earried out in anumber of the other areas closed to grazing 5 
beyond that it is sincerely to be hoped that they will be continued 
and extended ; they call for no remarks because they have been 
confined to the *Tappars” ot fint places, very probably old ont 
tivation, which are to be found here and there in the Khols above 


im, Khair, Bamboo plants and cuttings, Baher: , Jaman, 


“3 am, Ki 
Mulberry, Maghan, Bhabar Gress, Munj Grass, Khara Gr 
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the Nallas, and because as long as grazing is excluded the re-stock~ 
ing of such areas presents no difficulty. 

The whole of the work now under reference, that is to say, 
the closure to grazing, the plantation and the sowings have been 
carried out by Pundit Suader Lal, the State Forest officer, who 
deserves great credit for the energy and ability he has displayed. 
He would not have been able to accomplish so much without the 
aid of the great interost in forestry for which the late Commis- 
sioner is well known, but I believe | am right in saying that his 
reboisement work in the Nagranwali plantation, is the first serious 
effect that has been made in the province towards reclaiming any 
of these denuded Jow Siwalik Hills. 

6. For the discussion of this question the forest may be 
divided into two portions :— 

(a). The Kala Teep Hill. 

This is already well wooded, and go all that is necessary is to 
keep grazing excluded, or at any rate well restricted. For the 
purpose of improving tho value of tho forest, it would bo well to 
put out bamboos in the Nallas, as there is little doubt of their 
success, and as they would sell well in Kalka. 

‘After a few years more rest, I think that a regular system of 
working might be started here, coppice with fairly numerous stand- 
ards would probably be the best. 

6), The remainder of the Khols, 

The importance of continning the work of re-afforesting these 
Khols cannot be over-estimated, for those not yet under treatment 
are going from bad to worse, and it is a matter of common know- 
ledge that here, just as in Hosbiarporo, the gradual bnt certain 
Testilt of Jeaving them unprotected is the destruction of the cultiv- 
ated lands at their base, and a conseqnent loss of revenue. 

For this purpose a sufticiently large sum should be set aside 
by the Stute every year for the up-keep and extension of those 
works ; the direct benefit would be by no means inconsiderable, for 
once plantations, such us in Nugraawali, are formed, there will be 
a large and sustained yield of wood and grass for which a ready 
sale would be found, a3 the Khols are close to Kasauli and Kalka, 

T think their treatment should be as follows :—From the area 
which the settlement allows to be closed as many Khols as possible 
should be taken up by the State with the view of forming perma- 
nent State plantations like Nagranwali, these should be treated in 
the minner now in force for this plantation, that is, by Gharabandi, 
(the local name for the constraction of the small bunds) plant- 
ing and sowing, The species used should be much the same as 
at present, thoagh I believe that bamboos for the sheltered situa- 
tions, grasses for the very steep bad hill sides, and Khair, Shisham 
and Kikur in general will be found the least ; it is too soon yet 
to say anything for certain about the Aobinia, but if this species 
suceveds, and t believe that it will, it should be adopted wherever 
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ossible, for, apart from the fact that it would give a very large 
juel yield, it is a species with great development of lateral roots, 
and, being ut tho same time very prone to throw out root-suckers, if 
is exactly what is required for binding together loose and friable 
soil snch as that under consideration. 

In addition to these plantations the settlement closure limits 
should then be worked up to so xs to pass over all of the other 
Khols in rotation by which means their condition would be grad- 
ually improved. The closure should be for ton years, for the first 
two of which grass-cutting might be allowed, then in the third 
year the area should be gone over and blanks sown up with a 
mixtare of Khair, Shisham and Kikar, after which grass cutting 
should be prohibited for five yoars; in the ninth and tenth year 
the grass might again bo cut; and in tho eleventh year the area. 
thrown open to grazing in exchange for another Khol to be 
closed in its place. 


Forest Soil. 


It was Darwin’s researches which first called dhe attention of 
scientifie men to the part played by earth-worms in the forma- 
tion of soil ; but what is less generally known in France is that 
the Euglish scientist mentions, in the introduction to one of his 
works, that a correspondant of his, Mr, King, had heard the pro- 
fessor of ‘aménagement’ at the Nancy Forest School describe to 
bis class the work done by earth-worms as a splendid example of 
natural culture, the dead leaves beg covered year after year b 
matter brought up from bolow, the result being a rich hamnus soil 
of considerable thickness. It is not without a certain amount of” 
legitimate pride that we thus mention here this testimony to the 
teaching of our professors, 

This point being established, we now feel more ut liberty to 
enter into a description of a new work on the earth-worms from 
the pon of the indefatigable Director of Forests in Denmark, Dr. 
Miller. 

At the time Ray Lankestor was studying the anatomy of 
worms, Darwin, with the patient genius which characterized him, 
was studying their habits. He sho wed that in swallowing portions 
of humus and assimilating their nutritive principles, worms reduce 
the eurth to a sort of paste, and so contribute to the improvement 
of the soil whieh they, at the same time, drain by burrowing through 
it, Itappears, moreover, from these researches that the Oligochasta. 
are the most active agents in covering up with regular layers of earth 
the remains of ancient buildings and auch like on its surface, and 
that they thos assist in covering the earth with a thick mantle of” 
vegetable suil, of which they increase the richness by the lurge 
quantities of leaves and other organic matter which they store Up 
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in their burrows not only for food, but to conceal the entrance. 
Farther, these holes greatly assist the descent of the smaller roots, 
and these derive their nourishment largely from the humus which 
covers tho sides. Finully, large quantities of seeds owe their 
germination to the fact of their having been covered up and 
pressed down by rejected matter, others again buried at a con 
siderable depth under accumulations of such rejected matter re- 
main without germinating until some accident, perhaps, brings 
thom to the surface again. 

Dr, Miiller, author of “The Natural Forms of humus and 
* their influence on the vegetation of the Soil,” is, we believe, the 
first who, returning to the doctrine of Thiirmann, has attributed 
to the physical properties of the soil, so important to the forester, 
a preons lerating influence on the distribution of plant species, 

« Formerly,” says Dr. Miller, “it was contended moro forcibly 
«than it appears fo be at present, that the chemical character of 
«the soil was the factor which determined the distribution of plants 
ewithin the zone of vegetation. Although this view has boon 
«confirmed in certain particulars by recent investigations, the 
«alleged importance of this factor has been considerably lessened 
cin other ropects, in all cases another moro important cause of 
«distribution, i, the common life of organisms. which is apparent 
«in every locality, makes itself felt more forcibly. Tt ia not, 
«moreover, only groups of these organisms which ‘aro of interest, 
«but also the ‘most varied, acting together, have their influence 
«on the soil, and also reciprocally limit their own development, 
«The fact that leaf-eating insects may contribute to limit the 
«development of a certain’ plant should be apparent to those who 
«are acquainted with the conditions of the life of those insects 
«which are found in masses on the plants on which they feed. 
-« But besides this the most different organisms are able to render 
«the soil less habitable for certain species and more favourable 
«for the development of others.” 

The above will permit those who are interested in questions 
of geographical botany to estimate the divergence of the views 
which separate the partisuns of the exclusively mineral doctrine, 
amongst whom should be quoted, in the first place, the name of 
M. C. H. Contejéan, from the supporters of the influence of the 
physical properties. 

It shows too the great importance which Dr. Miiller attaches 
to living organisms in the influonce they have on tie physical 
properties of a soil. 

For Ebermayer's classifications of humus deposits into fertile 
humus, powdery humus, acid humus and astringent humus, 
Dr. Miiller substitutes for beech forests—(1) Mill or mild soil, (2) 
Zorf, or carbonized humus, each of these formations being ‘dis- 
‘tinguished by a distinct fauna and flora. 

In the former, animal life is extremely active, the earth being 
straversed in all directions by the galleries of earth-worms; 
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the upper layer of a black colour is gritty, friable and permeable. 
On the surface are found—Mercurialis perennis, Milium effusum, 
Melica uniflora, Stellaria nemorum, Oxalis acetosella, Anemone 
nemorosa, Polytrichum formosum. It will be noticed that many, 
of the plants mentioned characterize in Franco also tho soil of well 
kept forests. In “the Torf” of beech, there are neither moles nor 
earth-worms, the elotted, friable particles of earth denoting the 
abundance of animal life, and the excrement of insect are absent. 
Entomologists regard this penty soil as sterile, and a few smali 
eel-like animals only, which live ia the moss and on the mycelium 
of fungi, are to be noticed here and there, Aira flecuosa and Prien 
talis Huropea, together with the whortleberry, of which the rootlets, 
along with thoso of the beech, enter into the upper matted layer, 
are characteristic uf the vegetable cover, 

Jn addition to these characteristic formations Dr. Miiller 
distingnishes—(1) Peat-mould noticeable in the oases seattered 
about in the midst of peat. Earthworms form, ut these points, 
flourishing colonies, and clumps of brambles and promising beeches 
break the monotony of the miserable vegetation of the peat 
formation, 

(2) Insect-mould is charactorized by the absence of any 
matted superficial layer, aud by ihe presence of a clotted sub-soil, 
formed by an enormous mass of insect excrement. Here the 
whortleberry is the predominating plant. The growth of the 
beech, though not all that could be desired is, nevertheless, better 
than on the peat. 

(8) Moss-mould.—Soil compact, cohesive and dark, no matted 
layer formed by the beech roots, the organic and inorganic debris 
are bound together by throads of moss thallus, No worms and 
growth of beech poor, 

(4) Aeati-peat amnlogous to peat properly 20 ealled. 

What are the principal causes which have led to the dix 
appearance of mould and brought about the formation of peat? 

@ author distinguishes natural causes and those resulting from 
the agency of man. The first are due to fires or the prolonged 
action of wind. The second appear to originate from wally 
made fellings. Peat is frequently met with in old, abandoned seed- 
fellings, or whore excessive thinnings have been made. 

Touching on the question next in its progressive stages, Dr. 
Miller endeavours to throw light on the future by moans of tho 
teachings of the past. Step by stop he shows the forest vigorous on 
mild moald, and even on peat mould deteriorating on the insect 
mould dying on beech-peat, and finally becoming extinct on 
heath-peat. But he does uot conclude as we should at once do, 
that all this means the final retreat of tree vogetation The cycle 
doez not close with the heath, A legion of species of Aira and 
other Graminee spring mp on the waste which, after a time, 
doubtless considerably long, will succeed in piercing this matted 
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cover and in re-introducing into the sub-soil that animal life 
which had disappeared from it, and without which forest growth 
cannot take place. 

Ench of these phases which mark the transformation of 
forest into barren waste is, moreover, characterized by a distinct 
fauna and flora, and a particular condition of the soil. Coloured 
illustrations show in a most striking manner the modification 
which the latter undergoes, 

Space prohibits our following Dr. Miller through his des- 
ctiption of tho formation of the different kinds of humus and 
his study of the soil, suffice it to say, that these chapters are full 
of new and interesting facts. 

In the second part of his work the author enters on the study 
of the forms of humus in oak forests, and distinguishes between 
forests of Quercus pedunculata, with an underwood of hazel, and 
those of Q. sessiliflora, with underwood of juniper. The former 
situated on clayey soil grow vigorously, thanks to the presence of 
a mild soil formed by the debris of the hazel, constantly improv- 
ed by the action of earth worms; the latter vegetate slowly and 
with difficulty on a sandy soil covered with a formation of peat 
in which animal life is scarce, and the presence of thick cushions 
of mycelium filaments, binding together the organiv debris, is nue 
ticeable. ‘The crust of ‘alos,’ which originates from this peaty 
formation, rapidly transforms the forest of Q, sessiliflora into 
waste of heath. 

The transition from monld to peat, viz., from forest to waste, is 
brought about by a succession of plants, such as may be seen 
under the stunted oak eoppices. 

“If the canopy of these shrubs commonces to open out from 
‘below, or if the crown begins to dry up, first, the whortleberries, 
‘then heather and, finally, heath avd tafts of Empetrum make their 
‘appearance, and the plants characteristic of mould withdraw to the 
“more shaded parts. To the whortloberries and heath succeeds the 
«formation of peat, until the moment when the bush is surrounded 
*by sand. ‘I'he causes of this transformation over small or large 
* arens are the extension of a vegetation which forms peat consequent 
+ on the lessening of the cover and the protection of the soil.” These 
are excellent observations. Otherwise it would have been said that 
the svil had hecome exbausted so far as the Oak was concerned ; 
which ia obviously not the case. 

‘fhe form of the humus in the spruce forests of Denmark 
also presents interesting peculiarities. Qn good soil a carpet of 
moss is formed which collects and holds together all the debris of 
the forest and covers dark coloured mould of a porous and clotted 
character which bears witness to the activity of earth-worms, On 
hillocks of poor sand there is a formation of firm compact peat-like 
humus traversed by a tissue of five needles. The ‘alios’ begins to 
show itself, In mixed crops of spruce and oak we may notice 
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finally a formation of mould undor the oak and of peat under the 

spruce. 

: Fram these observations Mr. Miiller reasonably concludes that 
* the deterioration of oak forests and their transformation into waste 

ariso chiefly from important changes in the soil which are fatal to 

forest growth, 

One might doubt from all these stndies, depending on the 
magnifying glass and the microscope, whether the author in his 
practical conclusious had not lost sight of the forest in the mass of 
of minutivs under foot ; but this is by no means the case, and his. 
conclusions are worthy of the skilled sylviculturalist, as witness 
the following pago on the management and care of the soil in a 
beech forest: — 

« The freshness and porosity of the soil are obtained by means 
‘which tend to preserve the leaf canopy. This influence of tho 
‘Jeaf canopy should ba attributed not only to processes of the: 
‘inanimate world, but alse to that organic lite which indabits a fresh 
“and shaded forest soil. The work of the forester seems to he- to 
«aasist the developmont of a mass of living organisms which work 
‘in secret for his alvantage. 

“ Generally, the forester’s aim will be to frvour the formation 
‘of good moald and te protect the animal life whieh contributes 
largely to its production, He cin do this, hy keeping the soil of 
‘forest always sheltered, in taking care that the outer edges of the 
‘forest are provided with cover, and by avoiding the opening out 
+ of the forest too heavily or over too large arous during rogenera- 
‘tion. ‘Loo clear seed fellings have a most disturbing effact on the 
‘character of the arex over which these ure effected. The soil 
‘hitherto sheltered, moist, protected from winds and night frosts 
«ia suddenly exposed to all these influences from whieb it had been 
‘proviously carefully guarded. Uf, in addition to this, we have a 
“South or Kast aspect exposed to the full force of the sum and dey 
* winds, or even if the soll is exposed to the West winds which 
‘blow away the dead leaves which hitherto protected the animal 
‘life in the soil, tho transition becomes rapid. Every naturalist. 
‘who believes in the relation existing between the physical pro- 
*perties of a soil, and the animal and plant life in and on it, will 
“understand that a seed felling croates a totally different condition 
‘of affairs favourable to new forms of life and the suppression by 
‘those of other forms previously predominating. An area where a 
‘seed felling has been made is a totally different botanical and 
* zoological site from a high forest of beech with tcomplete canopy, 
and, if it is admitted that the nature of a humus is influenced ina 
«sensible degree by tho animal and plant life of the place, there must 
‘then be some change produced in the form of the humus. In like 
* manner an excessively heavy thinning, any incautious clearing of 
«the outcr protective border of a forest, a badly cxecuted selection 
* felling, or other similar causes may lead to the same changes in 
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‘the organic life of the forest soil, and producs the same pheno- 
“mena as those which we actually meet with in nature.” 

Such are measures, applicable everywhere, which Dr. Miller 
recommends for the prevention of the formation of peat, But if 
this has already made its appearance over large areas, if the heath 
already shows signs of sprenal ng vigorously, and if the forest under 
the combined influence of the various and numerous factors con- 
cerned gives indications of its total disappearance, more decided 
measures mast be taken to restore artificially the conditions 
necessary for tree yrowth. Such works would include the spread 
ing of branches on the soil to prevent tho removal of the dead 
lenvos from the edges of the forest where insufficiently protected 
from wind and sun; the brenking up by means of ‘the hoo or 
plough of the felted surface of the peat in order to induce tho re- 
appearance of the more favourable forms of animal and plant life ; 
finally, in crops excessively deteriorated the seed bearers, the 
natural disappearance of which is only a matter of time, might be 
removed and suitable species plunted after a thorough enltivation 
of the soil: for example, ouk and Scots Pine ; taking care to main- 
tain a propor mixture of light-demanding and shade-enduring 
species, and avoiding those, such as the spruce and beech, which 
have a tenlency to inducé the formation of peat, 

We now come to Dr Miiller's new work which constitutes a 
sequel to his researches regarding the natural forms of humus, and 
treats of the influence of earth worms on the growth of plants with 
rhizomes, especially in beech forests. Dr. Miiller first treats of 
the descent of plants into the soil. Hitherto the three principal 
causes, which have been given for this sinking down, are :— 

Ast.—The contraction of the roots, 

2nd.—The positive geotropic curving of organs. 

8rJ.—The law of a fixed level. 

Without going into these separately it will suffice to say that 
Dr, Miiller denies more or loss the influence of ail three, at any rate 
as regards herbaceous plunts, and attributes the process chielly to 
the carthing up by worms assisted by certain other purely mechani- 
cal influences. 

Taking the plants which grow in beech forests, ho divides 
them into several groups according to the place their rhizomes 
occupy in the soil. 

‘irst_ come the plants which, like Asperula odorata, Ozalis 
acetosella, &., have rhizomes which develope between the dead 
Jeaves and the granular surface of the soil. ‘These plants are 
“formed in such numbers that one might imagine that in spite of 
‘the frailty of their tissues they would at length form a sort of 
«mat over tho soil. This is, however, not the case ; the stems of these 
* plants gradually disappear from the surface, being slowly covered 
‘ap by the matter ejected by earth worms. On tho few points 
‘where this heaping up of earth by worms does not take place, the 
* space comprised between the leaves and the soil is so interlaced 
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«with the small rootlets of trees, mycelia and root fibres of mosses, 
“that a compact mass is formed into which the rhizomes do not 
‘penetrate, The heaping up of earth by worms is therefore necoss~ 
“ary in this case t» stimulate the developement of these plants.” 

Secondly, we have those plants whose rhizomes grow cithor. 
between the layer of dead Joaves and the soil, or in the upper 
layer of the soil itself. All these plants sink gradually down into 
the ground under the accumulations formed by worms. If this 
action becomes reduced, or fails altogether from any canso, either 
a less active growth and production of flowers is the result, as with 
Convallaria majalis, or tho roots dry up, as with Epilobium mon- 
tanum, 

Next come the plants with oblique or vertical rhizomes, and 
here again direct observation shows the earthing up of the roots by 
worms, and their conseqnent sinking below the surface, in the case 
of such plants as‘ Primula elatior, Anemone hepatica, &e., &e. Plant- 
ago major often hides under its spreading leaves the entrance. to 
numerous galleries of worms, which cover up its surface roots. 

Other instances and examples are given, and the anthor then 
proceeds to the general study of the change of vegetation according 
to the alterations the nature of the soil undergoes, conseqnent on 
the disappearance of the layers of dead leaves, the continuous ac- 
tion of atmostpheric agents and the diminution of animal life. 

“In these transformations from the sheltered and well covered 
* soil of the interior of a forest to the borders exposed to the wind 
‘and son, each step is distinguished bya special flora of herbaceous 
“plants, "As soon as tho leaves are blown away by the wind and 
‘the surface of the soil becomes hard, the plants with rhizomes, 
‘which grow on protected soil, disappear, and in a few years are 
‘yeplaced by a growth of plants with bushy, tufted roots, such ag 
‘Luaula pilosa, Dactylis glamerata, Veronica officinalis, Poa nemo 
“palis, Aira caespitosa, Agrosies vulgaris, Holeus lanatua ; more 
“over by several plants which do not form tufts and have not cither 
“any unider-ground stem : such as Lampsana communis, Lactuea 
‘muralis and Mieraceum murorum. If for a considerable number 
“of years the aren in question remains exposed to sun anil wind, as 
‘may happen in the case of the borders of a forest, even this last 
‘mentioned abundant and often luxuriant vegetation also dia- 
‘appears, and is succeeded by a feeblo, often miserable, vegetation 
‘even on rich soil.” 

All these facts, and others also which we have uot been able 
to quote, permit of the conclusion that if, as the author shows in 
his first memorandum, natural humus varies considerably accord- 
dng fe the activity of earthworms, and if each of the different forms 
of humus istenanted by a special fora of herhaceous plants, itis 
eloar from his lust researches that the influence of carthworms on 
the character of the local flora is much more direct than would 
previously have been supposed, 
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“Tt is not really necessary that in a given place a totally 
‘ different type of humus ehould be developed, in order that the 
“vegetation may change completely ; it is sufficient that the num- 
‘ber of worms and the product of their labour become appreciably 
‘reduced for other forms of plants to invade the ground. and the 
“biology of the vegetation to bo essentially modified. ‘The ac- 
‘cumulation and elaboration of the friable and fertile soil derived 
‘from a clay are the result of the action of earthworms on it. In 
‘its original state it is a stiff compact soil, not habitable by the 
* great majority of under-ground stems, but worms bring it into a 
“conilition especially suitable for plants with rhizomes, by reducing 
* the upper layer of such stiff soils to that thoroughly friable con- 
‘dition, as is met with in light soils whether of sand or lime and in 
“swampy ground. When ono thinks of the enormous extent of 
* olay soils, and beaving in mind the fact that the greater part of 
“the herbacoons plants which inhabit the northern and_ temperate 
+zones are rbizome plants, one is able to understand the great 
‘influence the work of worms has on the flora of districts where 
“such soils prevail. 

“By earthing up the plant worms modify directly its biology, 
‘but thay influence equally the nature of the outward form of 
‘motamorphosed subterranean stems, It has long been recopniz~ 
‘ed that the immcdiato influence of the surroundings on plants is 
* considerable, and to this should be attributed the great divergence 
‘existing botwoen serial and subterranean stems, Among these 
‘influences that of worms occupies an important placa, 

‘In many cases the existence of under-ground stems is a 
‘proot ofthe great influenve which the fauna of the earth has 
‘exerted, and is constantly exerting, on the vegetation; it contri- 
‘butes to the development of forms, to the well-being of individ- 
‘uals, to the constitution and to the biology of the local flora.” 

Such ure the outlines of the original work of Dr, Miiller. 
Bused on the study of nature it throws light on certain parts of 
vegetable biology hitherto chscure, and shows that all that takes 
piace on and below the surface of the soil has its effects on tree 
growth, Modifications, almost insignificant, in. the soil produce 
importani effects on ihe forest, and may even lead to its disappear- 
ance.—( Translated jrom “ Revue des Eaux et Foréts,” by A. 24 G.) 


CLASSIFICATION OF FOREST GROWTH AND SOILS, ase 
ITI-OFFICIAL PAPERS & INTHLLIGHNOE 


The following Circulars have been issued by the Government 
of India :— 


Classification of Forest growth and Soils. 

“Tt hay beon observed that, in all forest. surveys conducted in 
‘the Central Provinces hy the Survey of India Department, the 
‘nature of the forest-growth and of the soil is classified and 
‘recorded in addition to the topographical features. ‘The Govern- 
+ ment of India approve this system, and Lum directed to request 
‘that you will he good enough to issue instructions tor the prepa- 
tration, in future, of a similar record for all areas surveyed by 
«forest ” parties of the Survey of Indin Department. 

“2, The details required are naturally subject to modifications 
‘according ta the different conditions of “forests to b2 surveyed, 
“and should in each case be previously settled in ea: eultation with, 
‘the Conservator of Forests acting under the control of the Local 
“Government to which he is subordinate, 

“2, Apart from the value which such classification of forest= 
* growth and soils has for the preparation of working-plans, it is 
‘considered desirable that the Government should be in possession 
‘of reliable information as regards the existence and oxtent of 
‘areas included inthe forest reserves which, owing to their con- 
“figuration and the depth and richness of the soil, may be suitable 
*for pormanent cultivation. Such areas should be marked by a 
‘distinct coloured boundary-line.” 
Memorandum on the system adopted in No, 14 Party (Hoshangabad) 

for the classification of Jorest-groeths and soils, 

To carry out the wishes of the Chief Commissioner and Forest 
Oficors, Central Provinces, and after consnitations with them, a 
aystem of classification of forests and soils was adopted and carried 
on at the same time us the original detail survey was made: tho 
former by the colours of lines used for shading, and the lattor by 
the direction of the lines, The classificatiyn was shown on tracing. 
cloth by symbols as follows — 

‘The forests were diyided into 5 classes, viz. :— 

a Porest where teak abounds without bamboo .. 


. Carmine, 


Ditto with do, Blue, 
8. Mincellaneous forest ie fe Brown. 
4. Gress lands Bren, 
5. Culti Yello, 


ion, 
Soils wore divided 
1, Very good and rich 


io ¢ classes, 02, :— 
Lines drawn vertically 

. Blo. horicentalty 

B. Very dry... is » Do. diayonally from NW. to & B. 
4. Unproductive Do. do, from N. Eto 8. W, 


Each sub-surveyor Kept an outline trace of his daily work on a 
piece of tracing cloth, and also made notes of the soil and class of 
forests that he met with. At the end of a few days, when sufficient 
detail earvey had been comploted, he coloured up the portions and 
marked them with lines according to the fixed symbols, ‘This trace 
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the sub-surveyor kept going until his work was done, and it was 
examined at the same time as the topographical detail. Some 
differences of opinion wore found at the adjoining edges as regards 
natnre of soil, more especially between the medium” and * very 
‘dry ” ; but these were reconciled. 

On compiling the different plane-table sections into standard 
sheets, was found that laying colour_on to the tracing cloth spoilt 
it and rondored it opaque. ‘The plan of drawing in the lines in 
their proper oolour and direction was then adopted, and was found 
“to answer all purposes, whilst the tracing cloth was kept clear and 
‘smooth. 

The extra cost entailed can only bo arrived at approximately. 
For tho field work T huve allowed that over an area surveyed of 
4 ‘les square, or 10 square miles « delay equivalent to the time 
occupied in surveying half a square mile’ was entailed, owing to 
tho time spent in classification, 

The season’s outturn having been 353 square miles, at a rate 
of Rs. 180 per square mile, the loss entailed is equivalent to the 
cost of surveying 11 square miles=Rs. 1,980. The estimate for 
the mapping and compiling into standard sheets can bo made 
more accurately, and it has been found to amount to Rs, 390, 
“Phis with the cost of supervision, viz. Rs. 100, makes a total of 
Rs. 2,740, or Ra. 7 per sqaare mile. 

‘The fair trace is made over to the forest officers, 

The classification of the forests and soils was arranged by 
Mr. Thomas, Deputy Conservator of Forests, Hoshangabad, and it 
‘applies to the forest of Hoshangabad aad Betut only. A different 
Chusification would. probably be required by other forest survey 
parties, and could be arranged for by the respective forest cfficars 
according to their requirements, But the system of classifying by 
means of colours and directions of lines might probably be adopt 
ed with advantage. 


Preparation of Forest Estimates. 

“Tho attention of the Government of India has been drawn 
“to the tendency that exists to over-estimate the expenditure, and 
«in some cases to underestimate the recoipts, in the budget esti- 
“mates of the Forest Department, as shown in the appended tables, 
“This tendency, though general, is much more marked in some 
* Provinces than in others ; and appears, though in a less degroo, 
“in the revised ostimates also. It seems to be partly due to a dis- 
“position on_ the part of Conservators and Local Governments to 
‘accept the figures of the Divisional Officers, without due conside- 
“ation of the actnals of previous years for the Circle or Provinee 
“as a whole. 

“9, The Government of India are fully aware that the con- 
“ditions of working the forests aro dependent on circumstances, 
‘such as varying demands and variable seasons, which aro beyond 
control ; bat they consider that a careful review of tho actuals 
“over anumber of years might lead to a closer approximation, 

. 
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“especially in estimating expenditure, than is at present attained. 
“3, They are, however, disposed to think that the discrepan- 
‘of ‘under consideration is often due to a not unnataral desire on 
«the part of the Forest Officer to provide for all the expenditure: 
‘that may be required shoald the year be favourable, wnd at the 
“same time not to commit himself to a higher estimate of recei 
‘than will probably be realised should the year be unthvonratle. 
‘This is clearly wrong from n financial point of view, as the esti- 
«mates of both revenue and expenditure should be based upon one- 
- #common hypothesis, It is desirable to correct this tendenoy ; 
‘and it appears, moreover, to the Government of India that in a. 
<quasi-commercial organisation such as the Forest Department, 
‘ greta: facilities for the prompt provision of funds to meet charges 
‘directly productive of revenue would probably develop the utiliza- 
“tion of timber and produce, and so materially increase the Forest 
* receipts. 

«4, The Governor-General in Council is therefore pleased to 
“empower Local Governments and Administrations to sanction 
‘grants for expenditure in the Forest Department, in addition 
‘to the budget provision, whenever it is anticipated that such 
“grants are necessary to earn, and will probably earn, additional. 
‘revenue of a more than equivalent amount. “Section 127 of the 
© Forest Department Code will therefore be recast as follows :— 

“(1) Whenever a proposed additional grant will be more 
‘than covered, by a corresponding increase of revenue, to earn 
* which the grant is required, the Local Government may sanction 
“the grant and the corresponding addition to the estimates of 
* revenue without previous roference to the Government of India, 
“reporting tho amounts and the circumstances to the Government 
“of India. 

*(2) In all other cirenmstances the previons sanction of the 
* Government of India is necessary. It will not be given except 
* andor very special circumstances, and the necessity for expendi- 
‘tare in excess of the grant already sanctioned must be fully ex- 
“plained and justified in detail, The mere inclusion in the revised 
* estimate of particulars of anticipated additional expenditure is not 
* sufficient for the purpose of this section. 

(8) Applications for grants clause (2) must be accompanied 
“by the re-appropriation statement preserihed in paragraph 2 of 
‘the resolution of the Government of India in tne Department of 
‘Finance and Commerce, No, 1360-A., dated 21st March, 1895. 
‘If a re-appropriation within the sanctioned budget grant for 
* forest expenditare is not feasible,a re-uppropriation should, if 
‘possible, be proposed from the sanctioned grants under other 
‘major heads of expenditure controlled by the Local Government.” 

*§. Tho orders contained in soctions 126 and 127 of the 
*Forest Department Code, and in Cireutar No. 5-F. of 21st March 
“Jast, will apply mutatis mutandis to applications for additional 
‘ granta submitted by Conservators to Local Governments for sanc= 
‘tion under the authority now conveyed.” 
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Forest Revenue, in thousands of Re. 


1880-90 1690-91 1891-92 1902-98, 1098-08 Torat 
Proviness - ae i : 
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i ence ence ence ence ence ence 
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‘Assam os) BY EP PH] SS] a] EE] “se] fee] Sa] “set 8) F 3] sv] ae) fz) tee] se) + 8 
ZB) B1ih| ml B24) asl io] say ss] eps] me] el tel] me) Sg 
Beg, gona} an] at| 9] re) aoe) xa0| ua} as| $2) mz) we) — T) ae] my tS) mel Be 4 
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adres wo] el ES] isl uso] pe) aol te, — 21) ro] ass] — a2) a0) | + 8] St) ae) 
pee we] ae) Fa] us) wo] +B) Te) SR ae] ser] <2) aa] | bas] vets err] — a 
Total Tae | aor [ome [ Last] yaw [ee [ sae [amo] — oer] naa [ aos [4 12 [ase | ear | taen | tasn | tee] +s 
Forest Expenditure, in thousands of Re. 
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Planting at Naini Tal 


The stability and security of Government House at Naini Tat 
have recently formed tho subject for much searching of heart and 
anxious discussion on the part of Engineers and geologists. Woe 
are glad to see that tree-planting is racagnised asa factor in the ease, 
for wo read in a recent revolution as follows :— 

“Intimately connected with the subject of tree-planting and 
‘covering tho slopes with grass and shrubs aro those of the prevon- 
‘tion of grasa-cutting, grazing, and the formation of by-paths across 
‘the hills as short cuts from one part to another. The Manicipal 
« Committee wisely framed bye-laws dealing with these subjects, and 
‘directing that the acts referred to should be deemed to bo public 
‘ nuisances ; but unfortunately they hava neglected to insist upon 
* tho observance of these rules and fo punish offenders against them, 
‘The Uillsides are again scored with tracks improperly made, and 
« grazing on private ostates had increased to such an extent that the 
«Commissioner in October, 1894, actually suggested the recognition 
‘of the oxisting practice and the relaxation of the rules. He was 
“requested, in reply to the communication made by him, to seo that 
‘the rules wero rigorously and impartially enforced, bub with this 
‘order ho bas failed to comply. His Honor regrets to observe that 
‘eases of infringement of the rules came under his personal notice 
‘during the current season, rondoring it necessary to again insist 
‘that efficient measuros should be taken for the patrol of the hill+ 
“sides and for the detection of offenders. 

“The Government is willing to assist tho Committee in the 
‘matter, and will ask th Forest Dopartment to undertake the duty 
‘of planting the hillsides so far as may be required,—a matter 
‘which appears to be beyond the power of tho local authorities, The 
* Consorvator of Forests, Central Cirele, will bo requested to arrange 
“for the planting of trees, and, whore necessary, of shrubs and grass, 
‘on the bare slopes within the catchment area of tho lake. The 
‘choice of trees and of tho localities for plantiag will he left to the 
«Forest Department, The operations will extend, in the interests of 
‘tho settlement at large, both to pnblie and privato land: if any 
{ qhestions stise with reference to the latter, they should be roferred 
‘through the Commissioner to the Municipal Committee, which has 
‘power under its bye-laws to take such measures as may be neces- 
‘sary for the safety of the place. The Municipal Committee will 
‘be expected on their part to effectually close, und to keep closed, 
‘all saperfluous paths on Sher-ka-danda, to provent all grazing 
‘and grass-cutting within the prescribed limits, und to fence tho 
“public roads traversing the bare slopes to the eastern extremity 
‘of Sher-ka-danda.” 
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India Rubber in Upper Burma 

The following report on the rubber tracts in the Minbn Dise 
trict, by Mr. W. F. T. McHarg, Assistant Conservator of Forests, 
is interesting from the fact that until a conple of years ago it was 
not known that the Ficus elastica was found in such low latitudes 
in Burmah, and when it was discovered that rubber camo from 
the hills west of Minbu it was understood that it was collectod 
from a creeper. It now proves to be the Ficus elastiea, the specie 
mens which Mr. MeHarg sent down having boon identified by 
Dr. King of tho Royal Botanic Gardens, Culeatta, to bo thoso of 
the F. elastica 

The locality described by Mr. McHarg is just below the 20th 

rallel of north latitude, cast longitude, 94° 86’. So far the tree 

8 not been found between this and the Manipur hills in latitude 
24”, longitude 94° 10, though on farther exploration of the Chin 
hills it may be found. 

The discovery although interesting botanically is not likely 
to prove important from a revenue or industrial point of view, as 
the number of trees is small, and we do not see our way to increase 
the number by planting at present. 


FB. D. 

The ruud up to the rubber forests starts from Zinbyan close to 
Dahatgon on the Man. The ascent begins at once ‘on passing 
Gokwa, and at about the 8th milo from Zinbyun hill evergreen 
forest is entered at an elevation of about 8,000 foet. ‘he summit 
of the “Nat-yegun” (Dovil’s Pool) hill, about 4,000 feet high 
is reached at roughly the 10th mile, On the top are open grass 
patches, and during the cold weather a small pool, whence the 
name. 

Linde, Chin village, is about 4 miles down the other side, 
situated on the Pani headwators at an elevation of 2,000 feet. 

On the 16th April I marehed from Linde to Maton, Chin 
village, first descending about 1,000 feet to the Pani stream, from 
whenco I'made Valuation survey No. 1 up that stream; thence 
crossed a ridge of about 8,500 feet height, the top of which was 
quite wet with the morning mist, down to the ‘Maton stream at 
about 1,000 feet height, and there ascended about 1,000 feet to the 
village. 

‘On the 17th I made Valuation survey No. U1 of the rubber 
trees up the Maton stream. 

On the 18th I marched back to Linde, making Valuation sur- 
poy No. III down the Kyaungtha stream to its junction with the 

ni. 

West of the “Nat-yegan” hill, with the exception of the 

onz6s, practically the whole forest is evergreen. ‘These pOnzos 
Rraungye grounds) are found on every spur rising from the streams 
to about 3,000 feet elevation. 

The country being thiekly populated they are worked very 
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heavily, the rotation being often as low as four to five years, all the 
taungyas cut in any year being lumped together on the same spurs. 
The people ara very careful to make fire-lines all round the burnt 
area, 80 as not only to prevent fire spreading into their other pOnzos, 
but also into evergreen forest above, They explain the latter by 
saying the “nats” would be angry, but possibly may alea under- 
stand the influence of the evergreen forest on the water-supply. 
First, as regards the rubber tree itself, I have little doubt but. 
that the tree found is the trae Ficus elastica, the samo as is found 
in the forests north-west of Mogaung. These latter I have not 
visited, but I have seen cultivated trees in the Bhamo district, 
notably at Shwegu, The tree here found apparently agrees 
with those, as with the descripiion of the tree given in Kurz’s 
Flora and again in Mr. O’Bryen's report. In this part itis 
always found near water, the roots forming a regular lace-work 
over the bank and ranuing down into the bed of the stream. 
It always starts by the seeds germinating on the top of some 
high tree and deriving its nourishment from that. till it is strong 
enough to send down aorial roots, ‘Trees which grow on a 
bank almost always hang over towards the stream; » very great 
qnantity of roota are thus thrown out, and, reaching the ground, 
grow into so many stems. Ono of the largest trees seen by me 
id 88 of these root-stems :— 


Over 6 feet girth... 6 
From 8 to 6 feet girth S 12 
Under 8 feet girth. a ve 20 

Total ... 38 


The same tree had a girth of 60 feot all round, one diameter 
being 20 fect and another ut right angles to it 16 feet across, 

‘Secondly, as regards the ectent to which the tree is found, the 
information T picked up and the number seen by mycelf would 
indicate it to be very scarco, 

On examining the Lindd, Matdn, and Meinseing thugyis, im 
‘whose jurisdiction alone almost all the rubber trees are found, tbey 
said that ronghly the following number of trees existed :— 


Trees, . 
Tn Lindd “a 80 £ 70 Big. 
20 big. | 
In Mat6n on v.60 9 90 middling. 
20 sinall. 
In Meinsoing —., a 80 { a i 
In other parts, principally Shwehen say 10. "10 
Total .. 150 


102 


B91 INDIA RUBBER IN UPPER BURMA. 


The valuation survey made by me gave the following results, 
and these I would point out were made in the richest localities 
only — 

Number of live trees. 


‘Name of stream. Pan lee - fal le i g a Hy 
#la)e fF] 4 [4 

Chatans, 
1, Pani stream i wt 6{ 2] 8| jax oo] 2% 
‘2, Maténatream — ... «| 12 5) we [4 x 125] 50 
B. Kyaungtha stream wf af af 5] a fsx sol ae 
Total wf 2) af Boy oT]. 108 


‘or BL acres to oach tree, and that only in tho best parts, 

“The tree is only found in about balf-a-dozen valleys as shown 
‘on the attached map. I made many inquiries as to whether it 
occurred west of the Matén valley onthe Arakan side, und was 
told that tho nearest villages on that side were Minbaw and Salu- 
tang, whore there were said to be police guards, but that no rab 
or trees had ever been found in that jurisdiction, 

Neither is it said to exist at the lewdwutors of the Man, but 
‘only at those of the Pani and Matén, I was told, however, both by 
the thugyis themselves and also by the Ngapd Myodk, that Lind’, 
Matdn, and Meinseing and Shwehen all he within the Minbu dis- 
trict. Of course it is very possible that the three thugyis may not 
have liked to give a full account of all their trees and that 200 or 
800 may bo nearer the real number. 

Thirdly, regarding the history of the trade and the amount 
‘of rubber yielded, the tbugyis own to baving tapped their trees 
four different times only. 

Yon years ago a Chinaman came up to them from Thayetmyo 
anil showed them how the tree: could be tapped to yield rubber, oF 
more probably he was the first to let them know that they could 
make money by selling the rubber to him. Anyhow the ~amonnt 
reported to have been then yielded is as follows :— 


‘Trues. Viss, 
Linde «+ 30 300 
Matéo vs 60 400 
Meinseing ... ee vs BO 130 


Total... 630 
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They state that in this the first year they began by selling to 
the Chinaman at Rs, 40 per 100 viss rising to Re, 1 per viss. 

The year after, #. ¢., nine years ago :— 
Tress Vis, 


Lindé’s = 30 gave 200 
Matén’s 4 w+ 60, 800 
Meinseing’s se - 60 4, 70 

Total... 570 


This also appears to have been sold to the Chinaman at about 
Re, 1 per viss, presumably. delivered to him at Nyaungnwe as he 
‘came up from that side. “So that considering the Rangoon prices 
must have been quite Rs. 8 per viss, that Chinaman must have 
made a big profit. 

‘After this it is stated that no rubber was tapped for about six 
or seven years, Probably they gave the trees a rest for one or 
twoyears, and do not like to confess having tapped them afterwards 
in the British time without any license. There was one case in 
which the Tabuywagaung got run in by the Thayetmyo authori- 
ties for tapping rubber. However, the third tapping was done 
two years ago with the following results :— 


TREus, Viss. 
Lindé’s . ose + 80 yielded 200 
Matén’s ... » 60 » 800 
Meinseing’s a » 50, 60 
Total ... 560 


and the fourth tapping last year :-— 
Trees.  —-Viss. 
AO yielding 100 
60°, «150 
ase ve 60 ry 50 


Total ... 300 
Dnring these last two years the rubber has been sold to 
Maung Nida of Minbu and his pariner Maung Tha of Zinbyun at 
Rs. 2 per viss delivered at Zinbyun, 
revenue made from rubber by this division in past years 
has been as follows :— 


Year, Rs. 
1890-91 . One license at Rs. 2 2 
1891-92 .» Eight licenses at Ra, 2 16 
1892-98 ... Six licenses at Rs, 2 12 


Total .. 30 


893 INDIA RUBBER IN UPPER BURMA. 


In anticipation of licenses being issued as in former years & 

fow trees have been tapped this year, Thus :— 
Viss. 
Lindé has got about : 5 
Mat6n about oe » 60 
still stored in the village from this year’s tapping. : 

‘The Meinsoing thugyi oxplains his small yield of rubber as 
shown above from the fact that only about two or three of his 
villages understand the work. Possibly, too, most of his trees are 
smaller than those of Lindé and Meinseing. 

One very satisfactory point is that they all thoroughly under- 
stand that a tree cannot be ispped year after year without its yield 
being greatly diminished, and that excessive tapping in any “year 
will either kill some of the stems or even the whole tree altogether. 
They quite see that the two first years’ tapping was too heavy; 
then their cuts, as still seen on the scarred stems, were about 1 foot 
apart, | foot long, and probably about 8 to 4 inches wide, so chip- 
ping out a picce of the bark and reaching into the wood. 
fl Many stems so tapped dry up and get attacked by insects and 

ie off. 

Now, although their cuts are quite as close together, it is done 
with one stroke only slightly bending the bark over, and it is only 
abont 6 inclies long or less. I made partiealar inquiries as to 
whether the rubber juice oozed out as well from so small a cut and 
they seemed to think it did, 

Tho big trees are said to have first yielded from 7 to 8 viss 
per tree, but now only about 4 to 5 vis. The small trees at first 
about 1 viss, and now little or nothing. The trees are tapped in 
the cold weather only as then the yield is best, There are only a 
few men who are expert enough in climbing to do the work, ‘They 
tap the large branches, every aerial root that is large enough to 
bear a cut, and also all the larger roots that appear above ground. 
T explained to them that, if tapping were allowed, they would not 
be able to tap aerial roots of loss than 3 feet girth nor below 3 
inches height from the ground, ‘The profits are divided amongst 
te particular meu who work the trees and possibly also the 
thugyi. 

Fourthly, as to the plan on which the trees should be worked 
in future. The usual price at which Burmans buy the rubber from 
the Chins is Rs 2 per viss delivered at the end of the cart-road. 
The Rangoon price being Rs. 4 per viss and above, T think there 
is no reason why we should not levy a duty of 12 annas per viss 
as at Bhamo and Kindat. 

Similarly proper rubber licenses at Rs. 10 should be issued 
instend of those formerly at Rs. 2. 

It is much preferable that one man only be allowed in any 
one year.~ 1 would therefore sell one license only by public auc- 
tion ‘at an upset price of Rs. 10 ; not, however, that L expect that 
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this will fetch much. It is possible that no man may come for- 
ward, seeing tho increase in the duty to be paid. This need not 
wonvern us ws Lue trees will thereby get a rest, 

Sineo there is still a certain amount of rubber in the Chin 
villages which they cannot bring out owing to there being no 
licenses, I would allow the trees to be worked this next cold wea- 
ther of 1894-95. The year after the trees sbould have a perfect 


rest or even a rest of lwo years as advised by Mr. Mana, Conser- 
vator of Forests, Assam. 


[Nore A Vise=3-6 tbs. ] 


Siam Gamboge, 


The treo yielding Siam Gamboge (Garcinia Hanburyi, Hook. £.) 
is closely related to G. Morelia, Dessous, of Ceylon and Southern 
India. “The former is a moderately large tree. The flowers fre 
diccious, the potals, in both male and female flowers aro fleshy 
and yellow. Tho fruit is the size of u crab-apple, yellowish-green 
when ripe. The tree is found on islands on the east coast of the 
Gulf of Siam, as well as on the mainlands of Cambottia and Cochin- 
China. It is from these localities that practically the whole of the 
Gambogo of commerce is obtained. Gamboge isa gum rosin yield- 
ed by the bark of tho two species sbove mentioned. It is a power- 
ful cathartic medicine, but its principal use is in a pigment in water- 
colour painting. tis also usad to give colour to lacquer varnish 
for brass work, ete. The most recont account of Siam Gamboge 
is contained in a report on the trade of the year 1898, published 
by the Foreign office (Annual Reports, 1895) No. 1520. Mr. de 
Bunsen, Her Majesty's Chargé d’Affaires at Bangkok, was good 
enough to communicate to Kew specimens of the leaves of the gam- 
boge trees collected on the spot by Mr. Beckett, and although the 
material is not quite complete, there is little doubt they belong to 
Garcinia Hanburyi, Hook.f The extract from tho report is as 
follows :— Gamboge is, next to gum-benjamin, perhaps, the most 
interesting of Siamese products, Whilst gum-benjamin is pecnliar 
to a small belt of land in the north, gamboge is a resinous product 
indigenous oly in the islands and the sea const of the Guit of Siam 
lying between the 10 and 12 degrees of north latitade, * I recently 
had the opportunity of eying a visit to this part of Siam, and it 
may bo of interest to describe the character of the tree and the 
mode of extracting the resin. The treo is known locally as “ Ton 
Rong.” It is found only in the islands of Koh Chang, Koh Kong 


* The hoovy rainfall of this coset xoome necessary to the existance of the trea, 
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and Koh Rong, and the main land of the Indo-Chinese Peninsula, 
opposite these islands, The trees grow to the height of some 50 feet 
und are straight-stemmed with no lower branches, owing probably 
to the denso shade of the forest in which they grow. None of those 
I saw had a diameter of more than 12 inches. Ten years’ growth 
is suid to be required before the tree is ready for tapping. ‘This is 
carried on by the Cambodian and Siamese ‘islanders in the rainy 
months trom June to October, when sup is vigorous, by cutting 
a spiral line roand the trunk trom a height of some 10 feet down- 
wards to the yround. Down these grooves the resin wells out of the 
bark and trickles in a viscous stream into hollow bamboos placed 
at the base of the tree, and from these it is decanted into smaller 
bamboos, where it is left for about one month to solidify. To re~ 
move the gamboge the bamboo is placed over a red-hot fire, and 
the bamboo husk cracking off, there is left the article known as 
“pipe” gamboge. ‘The trees can be tapped two or three times 
during one season, and at the end of the season their trunks present 
@ curious network of interesting spirals, Care must ba taken to 
prevent the rain-water mixing with the resin in the grooves, as 
any mixture of water causes honey-combing and black discoloura- 
tion, and a consequent deprociatiou of from 20 to 30 ticals (£2) per 

ign! in value. The most valuable gamboge is that which is the least 

joney~combed or discoloured, and is all the more difficult to obtain 
consilering the period of heavy rains during which the resin is 
extracted. The bamboos contain on an average rather less than 
Mb. of gamboge or about 170 bamboos to the pical. The price 
asked by the pickers themselves is at the rate of 2 ticals (88,) for 
five bamboos full, and the local price is at the rate of 2 ticals (8s) 
for three, or 65 ticals (41. '8s.) por hundred, or abont 8). 7s. ‘per 

ical. The whole output is suld to local Chinese traders and taken 
yy suiling boat to Bangkok, (Kew Bulletin, June and July, 1896.) 


“Schlich’s Manual of Forestry.” 


The fourth volume of this thoroughly exhaustive and usefal 
work, entitled Forest Protection, comes from the facile pen of that 
well-known advocate of reafforesting, Professor Fisher. Like the 
previous parts, the present volume savours much of the foreigner 
and scientist, and will unquestionably rank high in the forest litera~ 
tnre of our Indian dependencies and Huropean countries generally. 
The chapters on “Protection of the Forest against Animals,” 
“ Protection against Atmospheric Influences,” and “ Injurious 
Forest Insects” are thoroughly exhaustive and practical, although 
we could have wished that such insects as have been found dread 
enemies to many of our British forest trees had received a greater 
share of attention and remedial measures and been more exhaustively 
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considered. Hand-picking and shaking may do woil enough for 
a fow individual trees, but with an infested forest area such means 
of combating the pests are utterly expensive and ineffective. Cons 
sidering how plentiful the gont moth (Cossus ligniperda) is in and 
around London, it might huve been useful to many had the most 
successful known means of destroying the larvae been given, viz, 
by filling up the entrance to the tunnels with a preparation of soot 
and lime, chloride of potassium, or common tar, all of whieh have 
been used with telling effsct on tho trees in the London parks. A 
thoroughly oxhaustive paper is that on “ Fixing Shifting Sands,” 
and much good bas been done in that way on the coast of France 
and elsewhere on the Continent—less so in this country, though 
greatly modified rules to those given by the author have worked 
wondsra on the Norfolk Broads and atound the Cambrian coast. 
“Damage to Trees by Acid Fumes”—a subject that has received 
but Jittle attention in this country—concludes what will be found, 
‘on perusal, to bea valuable volume to the owners of extensive tracts 
of woodlands, and Professor Fisher is to be congratulated on the 
appearance of so useful a section of “Schlich’s Manual of 
Forestry.”—(Zimber Trades Journal.) 
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The Treatment of Casuarina on Sand-dunes. 


Mr, KE. McA. Moir’s intresting remarks on the treatment of 
sand-dunes in France in the Indian Forester for the month of 
Jane, and especially bis remarks in connection with the growth of 
the small pines near the sea-shore though entirely sheltered from 
wind” being stunted, as compured with those half a mile distant 
exposed to the “fall force of tho western gales,” instigate me to 
record a few notes on the Casuarina under somewhat similar 
circumstances on the sea-shore near Bulsar in the Surat District. 

Efforts have been mado to establish the Casuarina equisiti- 
folia on the sea-shore at this spot for some time past, and last 
year I managed to raise at least 25,000 transplants at a nursery 
established for the purpose in the vicinity. Unfortunately, just 
about the time when the final planting operations were to take 
place I was transferred to another Division. But, nevertheless, I 
gained sufficient exporience from the existing plants to justify 
the presumption that without some special method of treatinent 
it would bo impossible to rear the plant successfully. While trees 
at a distance of half a milo inland on private property were doing 
well, those on the sea-shore itself were stunted and unhealthy even 
when fairly well sheltered from the strong sea breeze. I came to 

recisely the same conclusion as to the cause of this as did Mr. 
Moir in the case of the pines on the coast of France; but 
whereas he seems to express some doubt, there is no occasion to 
entertain any, so far as the Casuarina are concerned. The sand 
deposit on the minute needles and on the bark and twigs was easily 
perceptible to the naked eye, and could be rubbed off with the 
finger. Under a powerful magnifying glace the appearance of 
the deposit was appalling and quite sufficient to suspend the 
hysiological functions of any plant. These microscopic partic 
les of sand, moreover, appeur to travel with considerable 
force, penetrating the cortical depressions and irregularities and 
filling up the stomata of the leaf system. The dines I refer to 
are partially eovored by that valuable creeper the Zpomea biloba, 
and in treating the Casnarina for this evil two courses seem to be 
open to us—(1) to greatly add to the quantity of this or any other 
ereeper, a grass that may be induced to grow, thereby reducing 
. 
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the surface area of sand exposed to the wind, and (2) to occasion- 
ally wipe or syringe the plants free of the deposit that forms on 
them. ‘The second course might, at first sight, strike ono as bein 
impracticable, but as the formation of this deposit is very gradual 
plants need not bo anbjected to such treatment very often. I 
cannot help wondering how the Madras Officers have got over 
this difficulty, for surely they cannot have been free of if, and T 
think it would be of considerable interest if one of them were to 
give us his experience in the Indian Forester. 


Gopmra, 
Panchmahals. 


W. A. WALLINGER. 
lence gos, the diffenlty bas not occurred in the 


[Nors,—So far a8 ou: 
Nellora plantations. How. 


The Shifting Sands of Gascony : an Historical error, 


in Number 13 of the “ Revue des Kauw et Foréts,” dated 
10th July, there is an interesting article on the true history of the 
colobrated work of fixing the moving sunds of Gascony. ° It has 
generally been supposed, and the varions text books from Bagneris 
to Boppe have lent their support to this idea, that the credit of 
this grent enterprise is due to an engineer who lived at the end of 
Jast century, Nicolas Thomas Brémontier, It appears, however, 
that this is not quite the case. 

In 1734 Alain de Rust planted or sowed pines and oaks on 
the sandy danes near Buch, and the work was covtinued by his 

andson in 1779. Incendiary fires, however, destroyed the plants 
Hat came up, and the sowing was not successful, 

During the latter half of the eighteenth century the onward 
progress of these moving sands attracted universal attention, and 
means for arrosting thom wero sought for, The chief idea ut thiy 
time was not so much to fix the sands as to make canals to lead 
off the superfluous water an to turn the waste into cultarable 
Jand. 

This was the leading idea in a petition presented to the King 
by the Comte de Montausier in 1773, but the scheme eame to 
nothing because the Public Works Department of that day de- 
clared that it was absolutely impossible to fix the moving sand 
hills, and, be it remarked, it was the sub-engineer, Brémontier, who 
first gave utterance to this unfavourable opinion, Numerous 
projects for rendering the dunes colturable by draining off the 
water were then sot on foot, but they all collapsed because their 
authors had neglected the one primary condition of auceess, 
Among those were two brothers, named Desbiey, who were inter- 
ested in protecting their own property by sowing pine seed, and 
one of whom wrote a paper on tho subject which was rewarded 
by the Bordeanx Academy of Science and printed in 1776, 
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___In1778 an engineer, named Baron do Villers, was gent by 
‘Louis XVI to study the question of the dues generally, and 
smore especially the formation of a harbour in the bay of Arcachon. 
De Villers remained four years and wrote several able reports on 
the subject, in one of which he clearly laid down the axiom that 
in order to prevent the onward march of the sand, it would be 
neceseary to sow pine seed; and to make this a success it would 
be essential to fix the seed on the ground by some means or 
other, and thus prevent its being blown away or buried in 
sand, He also recommended sowing the very seeds which are 
used at the present day, and which are quite at bome in 
pine sand ; and he gavé his reasons for the proposal. In con- 
clusion, he solicited that a trial of his system should be made 
for two years. The Government of that day listened to his 
request, and in 1784 sont Brémontier to carry out this work. 
Since the days of Montausier his opinions had changed, chiefly 
-owing to the reports of De Villors, and he set to work at la Teste, 
-aided by a Tand-owner, named Peychon. 

Peychon had previously made several snccossful attempts in 
sowing the sand-hills, and covered his seed with branches to pre- 
vent its being blown away. Whether he discovered this process 
for himself, or got the idea trom De Villers, or from the works of 
General Claussen in Zealand is not known ; anyhow he was tho 
man Brémontier wanted, and he was attached to the enterpise 
as inspector of works. They commenced their labours in 1787, - 
but Brémontier refused to employ a covering of branches, cont- 
rary to the advice of Peychon ; the wind swept away all the seed, 
and the work was stopped not to be resumed again, owing to 
the troublous times, till 1802, when the colossal enterprise of 
fixing 3,00,000 acres of the sands of Gascony really commenced. 

uring these years of inaction numerous pamphlets appeared 
shewing the feasibility of re-wooding the dunes, and the advantages 
that would ensue to the country all around, and to the State itself, 
The most important of theso ‘brochures was one by Brémontier 
‘himself, in which be utterly ignored the previous suggestion of 
Rust, the Desbieys, and De Villers. However, he is not the only 
man who has endeavoured, with more or jess success, to take to 
himself unjustly all the honour and glory of a grand undertaking, 
and though it is clear that he did not originate the system, there 
is still due to him the honour of having, by practice and by precept, 
convinced the world that the work was feasible, and of having satis- 
fied the Government, so that funds were forthcoming. But the credit 
that is due to Brémontier is over-shadowed by the manner in 
which he entirely ignored the writing of his predecessors even 
while quoting their figures, and by giving no eredit to the dis 
covery of Peychon, who died without being able to show what 
share he had taken in the work. The honour was, however, justly 
apportioned by the Conservator of Forests at Bordeaux in 1812 
in a report addressed to the Commission of the Dunes. ers 
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Influence of the Season of felling on the production 
of Stool-shoots in the Oak. 


(According to MM. Bartet and Hartig). 


Hartig’s investigations appear to have been the first made 
in Germany on this subject ; at any rate the author concludes 
his article by saying, that it would be desirable to make similar 
experiments with a simple coppice or coppice with standards with 
a view to determine the results ofa fellimg ont of season on the 
shoot-producing capacity and on the vigour of the shoots pro- 
duced. He evidently ignores the fact that this question has 
already been studied in France by M. Bartet with that scrupulous 
exactitude and thoroughness which characterizes all his work, 

Although much less complete than the observations made at 
their experimental station of the Ecole forestitre, as thoy only rofer 
to one species, the oak, represented by a single type of stems, 
the results obtained by the celebrated “Munich professor are de- 
serving of notice in these pages for several reasons. ‘The experi- 
menis made ul Nancy were restricled tv the stumys and reserves 
of different ages in a coppice with staudards as was naturally 
indicated, sinco it is chiefly this method of treatment, depending 
as it does on the aptitude of our leafy species to produce stool- 
shoots, which is likely to benefit by the results of these experi- 
ments, The Munich experiments were only made in a high forest 
crop in the absence of any coppice in the neighbourhood of the 
town, for the rest the author's principal object in felling trees 
every fifteen days fromthe 2nd May to the 6th December was 
the atudy not of the production of stool-shoots, but other physiolo- 

ical points, such as the movement of the reserve material, the 

duratton of the formation of wood, &e, The trees experimented 
on at the two stations differ not ouly in their origin, but the con- 
ditions of soil and climate in which they were grown differ, and, 
as M. Bartet justly observes, these two factors are most important 
in a matter of this kind. It will be interesting to notice the 
extent of their influence, 

The following is a resumé of the resulls obtained by Dr, 
Hartig — 

The trees were chosen in a high forest crop which was 
thinned some years previously, and were 5G to 60 years old, with 
an average diameter of 0-14 m, at breast height. They were 
cut with the saw 0-07 m. above the ground, the usual precautions 
being taken to guide the fall of the tree and avoid jamming the 
saw. In the same year (1898) numerous shoots were produced 
on the stools of the stems folled on the 2nd and 17th May, the 
6th and 21st June and the 4th July. The shoots attained a 
height, on the first two series of stumps, of about 0-30 m., on the 
two next 0 20 m, and on the last 0°10 m. 
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The stools cut on the 29th July produced well formed buds 
in the autumn but no shoots. As to those of the 5th and 19th 
and 80th September and the 6th December they remained inert 
during the year. 

In the spring of 1894 the shoots of the first three series had 
uot suffered during the winter, but those of the stools of the 21st 
June and 4th July had been frozen down to the base. 


In September 1894 the shoots of tho first five series of stools 
(ie. from 2nd May to 4th July, 1893) were about one metre in 
height, just tho same as those of the two last series (30th Sey 
tember ‘and 6th December) which had been formed during the 
year. The shoots from the fellings of 2th July and 19th August 
were smaller, about 0-07 m. high, and none were formed at. all 
in the stools of the Sth August and 5th September. 


From this Hartig concludes that it is only on the stools 
of trees felled up to tho middle of June that shoots sufficiently 
developed to resist the frost are produced, From the middle of 
June to the middle of July the stools produce shoots in the same 
year, but their tops aro frozen in the winter. Stals cut later 
than this either remain unproductive or furnish shoots in the 
following year only, 


If these results aro compared with those published four years 
previously by M. Bartet, a striking similarity will be noticed in 
spite of the important differences already referred to in the charac- 
ter of the experiments. ‘The onks of the high forest of Spessart 
grown ona deep, fresh soil from the variegated sandstone at a 
eater elevation and in a colder climate than that of Naney have 
haved in a very similar manner to the oaks of the Haye coppice 
grown in a shallow dry limestone soil of the Lower Oolite. 
While the stools of the oaks cut on the 20th July at Munich 
roduced no shoots in tho samo year, about four-fifth of those ent at 
aney on the same date did give shoots, and about half of the 
shoots of the 15th August wero still productive, It was only the 
stools cut atthe end of August that produced nothing. At Munich 
this result would be obtained at least e month earlier, To legiti- 
mately attribute this difference to the factors of soil and climate, 
however, the experiments on the two places should have been 
made the same year with identically similar trees, which was not 
tho case, since the Nancy experiment was made with stems of 35, 
60 and 85 years old, cut as close to the ground as possible from 
a coppice with standards crop; whereas the Munich experi= 
ments, as we have just seen, wero made under totally different 
conditions, so that it is impossible to state with certainty the 
cause of the difference noted. As regards atmospheric influence 
the shoots behaved in very mnch the same way in both places, 
Hartig states that those which arose from the stools cut on the 
21st June and 4th July were frozen down to the baso in the next 
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spring. Tt was in these two months also, according to M. 

artet, that the percentage of stools rendered unproductive by the 
total loss of their shoots reached its maximum (11 7%), and from 
observations mado on the ground it appears that the oak shoots 
were killed by early uutuinn frosts. 

As regards the height of the shoots, too, both obtained the 
same results, viz., an average height of about one metre for 
the dominant shoots of two years’ growth from the stools cut 
May to July; and in botl laces a noticeable diminution 
took place in those of about the middle of August, again 
‘a considerable increase from the end of that month, Instead 
of an average height of 0°59 m. for the dominant shoots 
of two years on the stools cut on the 15th August, one metre 
was measured at Nanoy for the fellings of tho cnd of August, 
and 1:05 m. for those of 15th September and at Munich 
one metre for fellings «f 80th September and 6th December. 
These shoots produced during the year are thereforo about the same 
height as those of two years growth, a fact attributed by M. 
Bartet to the following canses. First, the influence of early frosts 
on the young imperfectly matured shoots ; secondly, the variation 
in the quantity of food materials conluined in the shoots (in- 
cluding root system) at tho different periods of vegetation, 
Whether one takes into considcration the shoots produced during 
the year of felling, or those which date from the following spring, 
it is noticeable that the advantage lies with the areas exploited 
from end of August to middle of September (or later presumably) 
from which there is a justifiable presumption that the stools in 
these areas supply more abundant nutritent to the shoots than 
the others do. And judging from the height of the dominant 
shoots, it is during the first alt of August that the stools of the 
oak are most deficient in food material. 

Lam inclined to ascribe greater preponderance to the second 
cause because in both localities the shoots arising from fellings 
of 1th March, 15th April, and 2nd May, which were sufficiently 
well matured not to suffer from frost, did nut attain a greater 
height in two years than the one year shoots from the stools of the 
Jast four months of the year. 

This comparison appears to demonstrate the existence of a 
physiological Taw which preponderntes over external influences, 
and that the conclusions to be drawn from M. Burtet’s experiments 
remain true for trees grown under other conditions of vegetation. 
In any case it would he a good thing to havo the resnlts of 
similar observations made in tbe oak coppices of the south of 
France to completely elucidate this question which is one of un- 
deniable interest, whether it refers to a coppice, a high forest, or 
@ coppice undergoing conversion. (By E. Henry in the Revue 
des Hauz and Foréts), 


A. F. G. 


The Teak Trade in Siam. 


An intresting report onthe tek tule of Siam is published 
as No. 357 of tho Miscellaneous Foreign Office series from Her 
Majosiy’s representative at Bangkok. 

‘The teak bearing forests of Siam lie in the north, and the most 
prodactive regioa at present may be incladed in a circle which, 
Grawn round’ Chiengmai and Pbree, encompasses all the head 
waters of the Me-Ping, Me-Wang (Lakoa River) and Me-Yom, 
‘Tho right bank of the Me-Ping from the Me-Tayan, down to Klong 
Kong below Kampeng, is also. very productive district. Both 
sides of the range of hills here ave ‘scattered over with teak 
forests ; the timber on the west side being floaled down tho 
streams to the Thoungyengh, and thenco into the Salween, and 
that on the eastside into the Me-Ping, and finally to Bangkok, 
‘Tho nearest teak forest to Bangkok is situated on the head waters 
of the Mewong (Sa Kay Krang River), ‘The majority of tho 
posts and small timber used in local consamption comes ‘from the 
‘Nam Pat abova Utaradit. A quantity of teak is derived from 
Naw, but no reliable statisties are as yet forthcoming in regard 
to this district, 

The report is accompanied by an excellent sketch map show- 
ing the tracts already worked, and those reported ns. bearing. teak 
but not yet worked. They lie roughly between latitude 11 degree 
and 20 degreo N. 

Tho logs are brought down in rafts which aro arranged im tiers 
‘or rows, and the logs aro fastoned together by stout ratian. ropes, 
fastened to holes cut in the ends of the logs. "On the Me-Ping the 
rafts contain, on an average, 150 logs, whoreas the Sawanksloke 
rafts are smaller, averaging ‘only 130 logs. The Mo-Ping rafts 
have generally 10 logs in the first. tier, which increases vin’ the 
othor tiers to 16, and then tapers off to 10 again at the ond. An 
‘outside row of loge. serves as a fender, whieh can be cut adrift 
when the logs collides with the bank, or whon there is danger 
of stranding at the side. "This preserves the whole raft from being 
broken up. The Sawankaloke rafts are longer and narrower 
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‘oginning with a tier of 6 logs and inorensing to 10, For a fen- 
-der the outside rows slide endways into each other, and the whole 
raft is looser in arrangement than on the other river. The different 
character of the streams account for the difference in arrangement 
of the rafts. The Me-Ping is broad and shallow ; the Me-Yom 
is deep, narrow and tortuous. 
the Sawankaloke rafts are fitted up with threo large paddles 
as atearing gear, but on the Me-Ping the rafters have to remain 
in the water the whole day to steer the raft, Their gear consists 
-of two stout rattan ropes, 40 fathoms long perhaps, each fastened 
toa bamboo stake, To move the raft right or left ono rafter sticks 
‘his bamboo stake into the soft sandy bottom aud hangs on to it up 
to his neck in water till the proper adjustment of the course takes 
place, Steering gear by-means of paddies is pnt on at Paknam- 
eh. A raft takes 10 or 15 days to come down from Raheng to 
aknampob, and during that time the rafters are practically in the 
water the whole day. In another three or four days the raft 
‘reaches Cheinat, the duty station, where the up-country rafters 
stop und return, There aro usually three rafters on a raft, and 
they get 7 salungs (2s) a log from Ruheng to Cheinat. From 
Cheinat to Bangkok, covered in from eight to ten days, rafting 
-costs another 2 salungs a log, A raft comes down from Sawan- 
kaloke to Paknampoh in about ten days, and the rates for rafters 
are about the same as on the other river. 

The rafting season begins in June with the rising water, and 
timber floats down plentifully in July and Augast. For some- 
time after that date the rash of water is too violant to float rafts 
in safety, and sometimes the water is so bigh that the beds of tho 
‘streams are unrecognisable. 

‘There is danger then that a whole raft may float out into the 
rice fields, where it will remain stranded high ‘and dry, an easy 
prey for timber thieves. In October, November and December, 
when the water is subsiding again, the greater portion of the tim- 
ber is floated down. 

A Jarge quantity of timber is stolen overy year, and the 
British werchants are anxious to have some regulations issued 
by proper authority to check this; and there is an enormous loss 
to the revenue and the country in general by the indiscriminate 
destruction of valuable young érees, It is ostimated that Siam 
loses every year in this mannera sum which may amount to 
£1,50,000. 


Pruning Epicormic Branches of Oak, 


Tho “Révue des Haux ot Foréts” of 10th September has 
interesting article on tho above subject, by M. D’Arbois do 
Tubainville of which the essential part is translated — below, 
One is rather apt to become hile-bounl in one's Syivicultoral ideas 
and it is therefore, in my opinion, particularly alvisable to give 
publicity to new theories, if, as in the present instance, their 
authors can bring practical evidence in support. H.-H. 


“ When M. Boppo, the Director of tho torest School (of 
‘ Nancy) lately brought the students to see the Forest of Ligny 
‘T’Abbaye (Ardennes), which is worked in coppice under standards, 
‘he remarked that the epicormic branches Hi the oak standards 
‘ were not pruned, and asked us the reason. We answered that we 
‘had cut up numerous proned oaks in the sixth, soventh, ninth, and 
“twenty-fourth Forest Circles when stationed there ; that we had 
‘invariably remarked that this pruning was more harmfal than 
« geofal ; that we had never found pruned oaks preferred by timber 
‘ merchants ; and finally that as regards the onks of this particular 
‘forest, it had been very generally noticed that the omission of 
« pruning did not cause the death of the trees or of their crowns, 

‘The Diractor asked us ta futher study this important 
‘ question, and the Government Forest of Clampenoux (Meurthe 
‘and Moselle) was chosen for this purpose, because the oak stan- 
* dards there had been pruned for many years. MM. Henry and 
« Hiiffel, Inspectors of Poigste aid Professors at the Forest School, 
* took ns there on the 16th August last. The oaks hore had been 
* peune/ one year after the exploitation of tho coupes, and again 
‘soyeral times, at intervals of five years, so that the epicore 
‘mic branches were one year old ‘at the frst pruning, and 
fivo yoats old afterwards. "We felled and cut up some ouks that 
“had been thus treated. The lopping of the branchlets one year 
‘old bnd done no harm; but the pruning of the five year old 
‘ shoots had been harmfal to an extent abont ten times as great as 
* in the casa of similar shoots which had died off naturally, for we 
‘examined these at the same time. 


Hy 
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“The wounds resulting from the removal of the epicormic 
ranches of five years old had become covered over in about two 
* years ; but the result had been that the wood had become doad for 
“a length of from one to three decimetres and a thiekness which at 
“eentre attained one centimetre. This mortification had spread 
“above and below the wounds, and was accompanied by a separae 
“tion in the layers of the wood reaching one-third of the longtho 
«the dead tissues. The instrument must have killed the cambiam 
“all round the edge of the section ; and thereafter the air and 
* rain water had entered at the hole in the bark, vitiated the sap, 
‘and marked and killed the tissues of the sapwood. The damage 
‘would have been very much worse had the branches been in 
“bunches (a very common case), and the wound would havo 
_ been connected’ and formed one large one. Tf, thon, as one 
‘ often sues, fungus had attacked the place, the result would have 
© been even more diastrous. 

"On the other hand the defects arising from the natural dying 
© off of this same sort of branch come, as a rule, to nothing more 
© than the growing over of a very small piece of dead wood which 
“4s enclosed within the tree, and has not affected or separated the 
* surrounding layers of the wood. Whon a small branch of oak 
* dies naturally, it resists for several years at the point at which it 
‘is inserted in the bole. During this period the dead part is 
+ decomposed vy saprophytic fungi. and this is brought about 
«quickly if there is no heartwood in the little branch, At the same 
¢ time the tres surrounds the base of the dead branch with a lump, 
+ 80 ag to protect it and cover it over as the decomposition goes on, 
“in such a way that this Iump appears to strangle and to gradually 
$ ampame. the dead branch. This is the natural pruning of the 
oak.” 


“ Morg,--This natural pruning prevents any degradation of the trees when 
«the Standarda are numerous in the coppice coupe. The boles being in this 
‘oase shaied by the neighbouring crowna, the rpicarmic hranches grow less 
* eigorouely and soon disappear, Consequently pruning is unnecessary in a well 
* marked coupe, and the trouble and expenso of it are done away with.” 


Is the Lantana a Friend or an Enemy ? 


We havo received from the Inspector-General of Forests some 
correspondence on tho question of how to get rid of the Lantana 
in places where, as in Berar, it is making itself a nuisance. 

Tho plant referred to is an American plant with orange- 
yellow flowers, very prickly rambling stems and a blackish fruit 
which birds are fond of and which we havo seen being caten by 
children in the Nilgiris, Its scientific name is Lantana Camara, 
Linn, The Indian indigenous Lantanas are pretty shrubs of 9 
auch less aggressive character. 
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Most of our readers will have come across the Lantana at 
some time or other, for it may be seen almost anywhere in the 
Indian plains, but it is chiefly in the South-West, along the 
Western Ghats in such regions as Coorg and the Wynuad, that 
it is so troublesome. 

Tho question of whether, after all, it may not, in some cases, 
be useful in improving the soil and in protecting tree growth from 
cattle, is one which has now and again been discussed. Dr. Watt, 
in his Dictionary, quotes, Mr. R. Hi. Thompson as writing in our 
pees (Vol. VL) and considering it highly useful in tracts which 

ve been disforested. Mr. Hill writes to us on the subject as 
follows :— 

® It is ovident that the Lantana grows densoly and has great 
‘ vitality and often spreads over largo areas, ellectuilly preventing 
‘the growth of grass, On enluivable and pasture lands, as well 
‘as on lands where grass is grown and harvested and where tree 
growth is at best a secondary aim, there would seem to be no 
‘donbt that the shrub is an ‘evil, and should bo eradicated as is 
‘being done in the neighbourhood of Chikalda and elsewhere, 

“Tho correspondence, however, is by no means convineing as 
‘regards the utility or otherwise of this plant in forest areas where 
‘the object is solely to obtain a dense growth of trees and bamboos 
‘and to complete the canopy. In ‘such eases, it scems quite 
‘ possible that the sprend of Lantana over blanks and open places 
‘may materially aid in attaining the object in view. Lantana, a 
‘stated by Mr. ‘Thompson, is a light-loving plant, and is, therefore, 
‘only found in places where the canopy is incomplete. Under 
‘these circumstances, as it is admitted ‘that the plant is a free 
‘grower and a wonderful soil improver, it may be inferred that 
«Ti may well serve, under these conditions, as an auxiliary to the 
« growth of valuable species whose self-sown seedlings may spring 
“up under ifs shelter on the improved surface-soil, ‘There would, 
‘doubtless, be conditions, under which, the seedling being estab- 
‘lished, it would be desirable to weed out the Lantana to enable 
‘those to overtop it or pierce its cover ; but when once tree growth 
‘had assumed the lead. it is probable that the light-loving Lantana 
‘would gradually die out under the cover of the young trees and 
“uhns disappear from the forests as blanks became filled up. 

‘Ibis hoped that your correspondents who have bad expe- 
“rience of the effects of Eastane on the spread of natural repro- 
“duction in open or incomplete forests, will communicate their 
‘observations and conclusions.” 

In reviewing the Berar Forest Report for 1893-94, the Gov 
ernment of India had drawn attention to the difference between 
the opinion expressed by the Conservator in Berar and that which 
Mr, Provost had given, writing from Coorg, They said :— 

“ The conclusions of the Conservator in paragraph 24 of the 
‘report that Lantana thereatens the existence of the forests, are 
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“noticed to be strangely at variance wit the observations of 
*« Mr. Prevost, the Deputy Conservator in Coorg, where the same 
‘shrub is said to materially aid the reproduction of trees and not- 
ie ably that of sandal, Its effect on forest growth in Berar should, 
‘in the opinion of the Government of India, be farther studied 
‘hefore any large expenditure is incurred on ity extermination 
‘within forest tracts.” 

On receipt of this, an enquiry was set on foot in Berar, 
and the Conservator finally submitted the following report :— 

«have the honor to report as follows on the question of the 
“growth of Lantana. It seems best to deal with the question first 
‘generally, and then to note on Lantana in Berar and specially in 
‘State Forests of the better class.” 

* Opinious undoubtedly ditior as to the effect of growing the 
‘oxotie epocios of Lantana, ax may be seen from tha ‘Suggestions of 
“the Inspector-General of Forests (Mr. Hill) for the administration 
‘of the forests in Coorg,’ which give notes bearing directly or in~ 
‘directly on Lantana growth in Coorg, and which were made in 
«1990 during a tour, when he was accompanied by Mr. Dickinson, 
«who had been in charge of Coorg for twelve years, and Mr. 
“McKee, his successor in the charge, In this note, while noticing 
“the way sandal grows in Lantana hedgerows (a fact to which Mr. 
«Prevost is probably reforring in his 1893-94 report), he does not 
“describe Lantana as an assistant io reatforestment, which should 
“be encouraged, but rather asa growth having certain good and 
‘eertain bad qualities, From tho enclosure it will be seen that 
‘Mr, Dickinson in January 1892 wrote strongly condemning 
* Lantana and advising its destruction—a work which he started in 
‘a amnll aren the same yoar, and proposed extending in later years, 

“Mr. Prevost, who was seven years in charge of the Melghat 
“forests, was in 1893 consulted as to tho extension of these Lantana 
‘destruction experiments, when he wrote :— ; 

“J certainly think the oxperiment worth a trial, and the 
‘Chikulda plateau can, and in my opinion, certainly ought to be 
“cleared.” 

To the above he added a rough estimate of the cost, which 
‘ultimately proved over the mark. Writing later from Coorg, 
*he said :—“The Lantana hore is too awful; it costs Rs 30 per 
‘acre for clearing the first year, and Rs. 10 per acre the second, 
“and then only a few rupees annually, dundreds of coffee estates 
“have been abandoned owing to the Lantana.” 

“Mr. McKee, Conservator of Forests, Southern Circle, 
«Central Provinces, writes strongly against Lantana. 

*On the other side of the question we have the facts 
*that Lantana is a free grower, a wonderful soil improver, and 
“that whore, as in hedgerows, it has loosened and enriched the soil, 
“and where, owing to clipping, &e., it is kept within bounds, it was 
‘an admirable nurse in Chiknida to mango, jaman, tin, nim, and 
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‘other trees sown beneath its shelter, while in Coorg in hedgerows 
‘and isolated roadside shrubs it has proved similarly beneficial. 

“ Lastly, where Lantana grows, grazing is absolutely stopped 
‘and the growth of grass and shrubs destroyed, while the Tea 
‘cost of cleurance practically stops the extension of cultivation in 
‘forest tracts save by the wealthy. 

‘Finally, there is the assumption (for it cannot be allowed to 
‘be a fact inall or even many localities) by as great and generally 
‘aevopted an authority as Mr, R. 1H. Thompson, Conservator of 
‘Forests, Northern Circle, Central Provinces, who writes:—* In the 
* event of the land (i.e, which is more or less covered with 
‘Lantana) again coming under forest, the light-loving Lantana 
‘quickly dies ont. 

‘ Another question, however, urises here as to the probability 
‘ und the cost of ensuring areas covered with Lantana again coming 
‘under forest.” In the most thickly Lantana-covered areas, neat 
‘Chikalda, there were denso masses of this climbing shrub attain- 
‘ing a height of 30 to85 feet, and showing no signs of allowing 
‘forest growth to top and kill it out. 

‘Turning now to Lantana in Borar, we find that it Aourishes 
‘on the platean and in the ravines of Chikalda with an elevation 
‘of 2,500 to 3,500 feot, and grows with equal Iuxuriance in the 
‘nollahs and waste Jauds neur Ellichpur ul au elevation of 1,200 
‘to 1,500 feet, while it was spreading (thanks to hedges planted on 
‘the road sides) into the large reserves of the Melghat to which 
‘we look for a large part of our timber and bamboo supply. 

‘The position of Lantana in Berar is therefore not generally 
“similar to that of Coorg, where it only grows in the higher and 
‘drier forests, whereas in Berar it threatens alike the high and low 
‘ grazing lands, the arens in the Melghat where cultivation should 
‘spread, and, above all, it affects the water-supply injuriously, as 
‘has been proved by successive analyses of water taken when a 
‘collecting hasin was covered with Lantana and at different periods 
‘after clearance. Finally, though this is not a forest matter, the 
‘shrub when it grows in masses near villages tends to insanitary 
* conditions, 

“Tt is apparent that Lantana in Berar threatens the general 
‘well-being of the country alike, near towns and villages, as well as 
‘in the most remote forest tracts set aside for grazing and the 
‘extension of cultivation by aboriginal tribes, and that it is not 
* possible to limit our attention to the effect of the growth in the 
‘timber aad bamboo forests. 

‘It is obvious that Lantana cannot be watched froma sylvicul~ 
‘tural point of view in some State-forests, and at the same time be 
‘made the object of extirpation in some others and in the unculti- 
“vated areas near towns and villages. The work of practical extir- 
‘pation is ono that must be taken in hand thoroughly and at once 
‘if success is to be possible, A few years of neglect will put 
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* Berar in the position of Coorg, where extirpation is impossible af 
“any reasonable or possible cost, 

«It may be well here to note the line adopted in dealing with 
* Lantana, The growth started in the hedges in Chikalla and on 
‘many miles of le roads to that place, and it was similarly started 
‘in ‘Blich ur and a few other towns in Berar. 

‘Work has been started by a clearing at all outlying places 
‘and as much as possible bringing the growth within a ring fence 
‘gradually to be contracted ; while simultaneously the most dense 
‘growth was attacked at the centre, and such clearance carried 
“outward, 

‘The result of the operations has been that the limited growth 
‘in hedges, &c., planted in three districts, has been quite cleared. 
‘In two districts where the area was more extensive, o first 
‘clearance has been made, and the second year’s cleaning has taken 
‘place, so that another year are two should record extirpation, 
ta Chikalda and Ellichpur and in Ellichpur district every hedge 
‘has been grubbed ; and a largo area of the densest growth has 
‘been cleared, and had a first cleaning ; while nearly all outlying 
‘plots of Lantana in the Melghat north-east and west of Chikalda 
‘have been cleared once, and are now being cleaned. The growth 
‘in and near Ellichpur cantonment and town has recently been 
‘taken in hand, and progress in clearing it should be made this 
‘year. 

‘As to the cost, it has proved much below that of experi+ 
* mental areas or of figures obtained from Coorg, the densest areas 
“costing Rs, 15-8-0 an acre, while the first cleaning where the 

growth was heavy, has been Rs, 1-2-0 an acre tho first year, and 2 
‘annas or 3 annas the second year. 
“It is hoped that if the work is pushed with energy by all, 
the close of 1896 will see Lantana in Berar mastered, and’ that 
* steady work for a few yoars will see Zantana Camara an uncom- 
‘mon botanical species in Berar. 

“In conclusion, I cannot conceive that we should be right in 
‘trying experiments as to the regenerating effects of Lantana in 
“our forests when it is at best only probable that it will ultimately 
‘and at a moderate cost give way to more valuable growth. The 
“fact that protection from grazing and fire has already done so 
‘much, and promises to do so much more, appears to me a further 
‘reason for not experimenting with an exotic plant that, even if 
‘it may possibly do good to forest growth, is certain to do harm 
‘ elsewhere.” 

Appended to this report is the following extract from Mr. Hill’s 
Coorg suggestions to which he had referred. 

“The whole of the undergrowth, including trees with low 
* cover and Lantana, should be thoroughly cleared off the ground and 
‘burnt. The area to be treated should not be clean-felied, but as 
* many trees with elevated cover as are conveniently situated, whera, 
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* they can be isolated, should be carefully kept. It may be object- 
‘ed that on several occasions this has been tried and failed, the 
ants having died off from excessive moisture. The failure, it is 
ought, was not so much due to the trees left standing as to the 
‘weeds and undergrowth not being regularly kept down around 
‘the young clans during the rainy season, when their injurious 
‘ effect would be increased by overhead shade. Partial clearings of 
‘the undergrowth or Lantana, so as to imitate the conditions under 
‘which sandal plants spring up naturally by the sides of roads and 
“in hedgerows, would at first sight appear sufficient ; but experi- 
‘ence goes to show that. undergrowth and Lantana, especially when 
* so treated, grow with such luxuriance that they become uncon- 
‘trollable and render the young sandal weedy, and eventually 
‘smother them. Under the circumstances, it seems imperative to 
* make a thorough clearing, and in this way give the sandal plants 
“a year's start.” 

Besides the above, he also quoted Mr. F. B, Dickinson as 
urging that Lantana “should be improved off the face of the earth 
‘altogether’ even us hedges, for the birds eat the seeds and distrib- 
uie thereby plants all over the country”; and Mr, MoKeo as 
saying :— 

“ The plant is an old friend, or rather enemy, of mine, for it 
* was a source of much trouble in many of the forest reserves of 
* Coorg, whero it was rapidly covering the ground rendering all 
* chance of teak, or indeed any other {kind of tree, reproduction 
‘impossible, ruining the grazing, and by its inflammable nature 
‘inereasing the difficulty of fire protection. It was brought to 
* Coorg some 30 years ago ina flower pot by a missionary and 
‘then used as a hedge plant, for which it is well suited if kept 
‘under strict discipline and constantly trimmed with shears. But 
‘it soon advanced from the hedges to the fields and bill sides, and 
‘is now so fully established in the province of Coorg that it would 
be quite impossible, even by spending Jakhs of rnpees, to eradicate 
it” 


In forwarding the paper to the Government of India, the 
Resident, Colonel Kenneth Mackenzie, expressed himself as con- 
sidering it to be a pest which certainly ought to be kept off grazing 


Manufactura of Camphor in Formosa. 


On the hillsides are built distilleries consisting of oblong- 
shaped structures principally of mad bricks, and about ten or 
twelve feet Iong, six feet broal and four bigh. On each side 
aro five to ten fire holes about afoot apart and the same distance 
above the ground. On each fire hole is placed an carthen pot 
full of water, and above it a cylindrical tube, about a foot in 
diameter and two feet high, passes up through the structure and 
appears above it, The tubo is capped by a largo invorted jar, 
with a packing of damp hemp between the jar and cylinder to 
prevent the escape of steam. ‘The cylinder is filled with chips 
of wood about the size of the little finger, which rest on a per- 
forated lid covering the jar of water, so that when the steam rises 
it passes up to the inverted jar, or condenser, absorbing certain 
resinous matter from the wood on its way, Whilst distillation is 
going on, an essential oil is produced, and is found mixed with 
the water on the inside of the jar. When the jar is removed the 
beady drops solidify, crystallization commenses, and camphor in a 

tude form, looking like newly formed snow, is detached by the 

hand, placed in baskets Tined with plantain leaves, and hurried 
off to the nearest border town for sale. (Extract from an article 
in the “Scottish Geographical Magazine” for November, 1893, 
by John Dodd, on ‘ Formosa’). 


Planting Shifting Sands of the Sea-Coast. 


Wo had an opportunity lately of seeing a most successful and 
interosting undertaking in tho way of reclaiming by treo and shrub 
planting a large extont of sandy land on the Welch sew-coast. Not 
many years ago the land in quostion was valueless, the ever-shift- 
ing ands provanting almost every form of vogetation from gaining 
a footing, and the appearance uf the now verdant woudlands was 
at that time an ocean of loose blowing sands. The first. prolimin- 
ary towards reclamation was erecting a temporary farze fence a 
little inwards from high-water mark, the fence simply consisting 
of rough poles put in at ten yards apart, and to which two wires 
were affixed, the whole being closely thatched with furze, which, 
fortunately, was abundant in the neighbourhood. This has acted. 
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asan excellent wind-guard, the ssline-laden blast being wonder- 
fully sifted and ameliorated in its passage through the finely 
twigged fence. Behind this storm barrier, pits were opened in the 
sand at 6 ft. apart, and a quantity of loam and road scrapings 
placed in each. The trees used were the sycamore, willow, Aust- 
rian, Corsican, and Scotch Ties, and a few alder, elder, and elms. 
Between each of these, small patches of the sand soil were prepared 
and sown with goree and broom seods, also with a pletifal supply 
of birch, which on an adjoining height was found to be growing 
loxuriantly. This formed the outer boundary ; inwards from that, 
many other kinds of trees being planted, and amongst shrubs we 
noticed that the sea buckthorn (Hippophae rhamnoides) was 
growing everywhere laxuriantly, it being a shrub above, perhaps, 
any other that is peculiarly suitable for withstanding the ozone- 
ale’ atmosphere, of $s) wisides= ‘Phe roadlis. that have theo 
bronght about in eight years would hardly be credited, and clear- 
ly demonstrate that the undertaking was wisely and carefully 
carried ont.—(Timber Trades Journal 


Floligarna and its Blistering Principles, 


All observant forest officers in India have noticed at different 
times the remarkably caustic nature of the black secretion that 
exudes in the dry weather from various species of Holigarna, 
The tree is called in Malabar the black varnish tree, in_contra- 
distinction to the yellow-varnish tree or Garcinia, which yields 
the gum-resin known us gumboge. The black varnish is used 
for watorproofing boats, furniture, and houses, and for indelibly 
fixing black figured patterns on linen and cotton cloths. There 
are other natural black varnishes obtained from anacardiaceous 
trees growing in Burma, China, Japan, and Ceylon, and the oxact 
character of their exudations would form the subject of an 
interesting research, but the present article endeavours to show 
the nature of the vesicating principle separated from an hitherto 
unexamined Indian genus, : 

Alluding to Holigarna longifolia, Roxb., Colunel Beddome 
describes it as a common tree about the Western Ghauts of the 
Madras Prosidency, from Canara to Capo Comorin, which yields a 
very blick, acrid juice from the trunk and rind of the fruit 
This is used by painters as a varnish, Mr. Gamble, in doscribin 
this large tree, says, “It gives a black acrid exudation, whicl 
Taises Listers and’ ig mach dreaded hy the bill poople.” Mr. 
Bourdillon, Conservator of Forests for Travancore, says of it, 
©The whole tree, leaves, bark, and fruit, secrete a very poisonous 
black juice, which raises blisiers whon it fallaon the body. It 
affects some people and not others,” ‘The fruit is referred to by. 
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some writers as a medicinal agent, but its action and the uses 
for which it is employed, are not statod. 

There are seven known species of Holigarna, all of which ara 
Indian, Thoir names and geographical distribution are thus 
recorded in tho ‘Flora of British India, ° 


H, Arnottiana, Hook., Western Peninsala. 

A. forruginen, Marchand. W. Peninsula, Travancore. 
H. longifolia, Roxb, Chittagong, Pegu. 

Al. Helferi, Hook., Tenasserim. 

H. Grahamii, Hook, Western Peninsula. 

H. Beddomei, Hook., Western Peninsula, 

H. albicans, Hook., Pegu, Martaban. 


‘The native names applied to these trees are charei, karan- 
charei, cattn-tsjeru (Malyalum) ; kalu-geri, kuti-geri, hool-geri 
(Canarese) ; bibu (Mahratta). Mr. Bourdillon forwarded some 
specimens of the fruits of Holigarna ferruginea tor examination. 

e exudation from the stem has blistering properties, but this 
can only be obtained in the dry weather about March and April. 

The fruit is a drupe, ovoid or elliptic in shape, black coloured, 
about seven-eights of an inch long by half an inch in diameter. 
Tho palpy pericarp Vecomes hin when dry, and is of a uniform 
black colour, but the pulp when fresh is greenish and mucilaginous, 
The testa is thin and dark-brown, and encloses a whitish starchy 
pair of planoconvex cotyledons, with dark coloured veins running 
through them. The embryo is suspended from below the apex of 
the fruit, and the minute radicle is situated next to the hilam. 

The aqueous soluble extract of the pericarps consisted of 
mucilage, with a small quantity of a tannic acid giving a green 
colour with ferric chloride. The other and alcohol extracts of the 
pericarp contained the active vesicating principle of the fruit, 
associated with the black resinous substance forming the varnish, 
This principle was separated from the resins by adopting the 
process devised by Stacdeler in examining the acrid principle of 
the cashew fruit. An ethereal tinctnre was made of the bruised 
pericarps, and the ether was allowed to evaporate without heat, 
The residue was dissolved in alcohol and treated with some freshly 
previpitalal oxide of lead, ‘The grey precipitate was collected on 
a filter, and aftor washing was digested in some ammonium sulp- 
hide solution. The lead sulphide was filtered off, and the filtrate 
was treated with dilute sulphuric acid, which soparated a small 
quantity of oily substance, ‘This melted at 26° and was recognised 
as anacardic acid. Tho fitirate from the grey precipitate was 
carofully evaporated at a low temperature, and loft a yellowish 
coloured oily residue, which had a most irritating and acrid taste 
whon applied in a most minute quantity to the tonguc, and pro- 
duced a redness and soreness when rubbed on the arm. It is 
evident, then, that the fruit contained a body very much allied to, 


THE INDIAN FOREST DEPARTMENT AND COOPERS HILL. 480 


®, 
if not identical with, cardol, and that the constituents are very 
similar to those found in the marking nut, 

Tho seeds when dry had a peculiar odour of Ceratonia pods, 
They contained gallic acid, 124 per cent. of tannic acid, 85 per 
cent, of fut, and 3°7 per cont. of minoral matter. A section of the 
the seeds touched with a drop of caustic soda turned the colour of 
the anastomosing veins to a bright blue and formed a protty object 
under the microscope. The alcoholic solutions of both pericarp 
and seeds gavo a greenish colour with caustic alkalies; no doubt 
the principle giving this colour was contaminated with other 
substances which afforded red tints with soda, for. when separated 
from the tannin it gave a blue colour, Basiner in 1881 found that 
the oil from the poricarps of the marking nut tree gave a green 
colour with potash, and Dr. Lyon in his + Medical Jurisprudence 
for India’ relies upon this test in detecting the presence of the 
marking nut in toxienlogical investigations. As will be seen above 
Baisnor’s tost for the marking nut would show tho sume result if 
applied to similar preparations of Moligarna, 

It is interesting to notice that the proporties of the Holigumnas 
are similar to those of two othor trees of tho same natural order, 
namely the marking nut (Semecarpus Anacardium, L.) and the 
cashew nut tree (Anacardium vcctdentale,) L.), and from recent 
investigations by Dr, Pfaff on Rhus toxicodendron and [thus venenata, 
it is not at all improbable that cardol is presont in other vegetable 
products of the Anacardiacess. 

By David Hooper in Pharmaceutical Journal, June, 1896. 


